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Abstract
Verbal instructions, modeling, videotaped replay (VTR), and knowledge of 
performance (KP) are augmented learning variables that practitioners commonly 
present to learners to facilitate the acquisition of motor skill. Two experiments are 
reported that sought to determine how each of these variables affect skill acquisition 
and the cognitive representations responsible for producing such skill. Learning 
variables were classified as pre-response (verbal instructions and modeling) or post­
response (VTR and KP), depending whether the information given pertained to the 
subsequent trial or the previous trial, respectively. Experiment 1 investigated the 
effects of each variable separately, while Experiment 2 examined whether a 
combination of pre-response and post-response information resulted in greater 
learning than pre-response information only. Measures of accuracy and movement 
patterns were taken as novice subjects learned to hit a whiffle golf ball onto a target 
circle. Tests of declarative knowledge, visual recognition, and free recall were 
administered and analyzed for relationships with the dependent measures. Results 
from Experiment 1 indicated that subjects who received verbal instructions or 
modeling achieved higher accuracy scores under retention conditions than those who 
received videotaped replay or no information, while group differences for movement 
pattern retention scores were difficult to discern. In addition, visual recognition 
ability was found to be significantly related to accuracy and movement pattern 
production, while free recall was associated with movement patterns only. Results 
from Experiment 2 revealed that skill learning was greater when subjects were
x
presented with both pre- and post-response information than when pre-response 
information was presented alone. In addition, KP was found superior to no-feedback 
conditions for accuracy and movement pattern scores, while VTR was found superior 
to no-feedback conditions only for accuracy scores. Tests of cognitive representation 
showed that declarative knowledge was a significant predictor of movement pattern 
production. No significant interactions resulted between pre-response and post­
response learning variables. Taken together, these experiments indicate that greatest 
motor skill learning will occur when novices are presented with task-descriptive 
information that improves understanding of the task along with performance-based 
feedback that informs the learner about the previous response.
Introduction
Teachers of motor skills commonly present learners with a variety of information 
that is intended to facilitate learning. Bandura (1977, 1986) suggests that upon 
receipt of such information, learners construct a conceptual representation that 
provides an internal model for response production. Subsequent attempts at the task 
are guided by these representations, which also serve as the standard for response 
correction. Research has shown that more fully developed cognitive representations 
result in greater accuracy of movement reproduction (Carroll & Bandura, 1982, 1985, 
1987, 1990).
Motor learning theorists have generally agreed that initial learning of a novel 
task requires a great deal of cognitive involvement on the part of the learner (Gentile, 
1972; Fitts & Posner, 1967). Factors such as the goal of the task, movement criteria, 
and relevant environmental stimuli must be understood before the learner can exhibit 
successful performance. Fitts and Posner (1967) state that early learners initially go 
through a cognitive phase, while Gentile (1972) refers to "getting the idea o f the 
movement". In each case, the central theme is that novice performers must gain 
understanding of the task and all accompanying requirements. These theories include 
implications directed at practitioners for the cultivation of learning environments 
where improved knowledge and understanding can be promoted.
As learners seek greater understanding of a motor task, teachers can present 
augmented learning variables that expedite the learning process. The term 
augmented refers to the conveyance of any information that is not naturally available
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within the constraints of the task (Newell, Morris, & Scully, 1985), while learning 
variables are defined as sources of information that affect behavioral outcomes with 
relative permanence (Schmidt, 1988). Such augmented information can expedite the 
learning process and facilitate higher levels of achievement (Magill, 1993). 
Investigation of augmented learning variables may also reveal findings that lead to 
improved instructional behaviors.
Among the most common augmented learning variables used are verbal 
instructions, modeling (demonstrations), videotape replay (VTR), and auditory 
knowledge of performance (KP), which is a form of verbal feedback (Rink, 1993; 
Siedentop, 1991). These variables provide the learner with some unique information 
that may be used to guide future attempts at the task. Determining how and when to 
use specific augmented learning variables could assist practitioners in planning the 
delivery of such information. Judicious presentation of information may result in 
greater understanding of the task, thus improving cognitive representations. 
Ultimately, greatest skill learning may be a function of interactions between cognitive 
representations held by the learner and the nature o f information presented by each 
variable. Discovery of cognitive components that are critical to expert performance 
can guide novice practices and expedite skill development in early learners (Chi & 
Glaser, 1980).
The nature of augmented information can be differentiated by when the variable 
is presented relative to the response of the learner. Presentation of augmented 
learning variables can be either prior to practice (pre-response), during practice
(concurrent), or following practice (post-response) (Newell et al., 1985). Verbal 
instructions and modeling are pre-response variables that convey information about 
how to perform a given activity, whereas VTR and KP are post-response variables 
that inform the learner about performance on a previous trial. Drawing distinctions 
between pre-response and post-response learning variables appears necessary for 
appropriate delivery of information to learners. However, researchers have failed to 
investigate how the nature of pre-response and post-response information is different, 
and whether each affects learning differently.
Information conveyed through verbal instructions may facilitate the development 
of cognitive representations by building a propositional network of facts. Anderson 
(1982) proposed that early learning is characterized by development of a declarative 
knowledge base that informs the learner "what to do" in the activity. Further 
learning occurs by the conversion of the factual knowledge base to a more 
proceduralized form. Verbal instructions may provide the factual information that 
early learners require for development of the declarative knowledge base. Bandura 
(1986, p. 72) states that "instructions are most likely to promote appropriate skills 
when they both describe how to construct the requisite behavior and prompt it."
While verbal instructions are transmitted through auditory channels, modeling is 
a learning variable that is usually effected through visual observation (Bandura,
1977). Modeling provides the learner with the topological characteristics of a 
movement pattern, and as such enhances acquisition of the coordination function of 
motor skill learning (Scully & Newell, 1985). Development of the coordination
function is clearly of benefit to the novice performer, whose first step in acquiring a 
motor skill necessitates information about the relative motion among body and limbs 
(Newell, 1985). Carroll and Bandura (1982, 1985, 1987, 1990) performed a series of 
experiments on modeling that indicated motor reproduction improves as cognitive 
representations of the task are enriched. These improved representations guide 
succeeding responses and serve as an error detection mechanism, known as 
conception-matching (Bandura, 1986). Once the movement pattern has been 
acquired, the performer must attempt to optimize the control parameters of the task, 
such as force or effort. At this point in learning, the relative effectiveness of 
modeling as a learning agent may decrease because the observer has already learned 
the topology of the task (Schoenfelder-Zohdi, 1992; Schoenfelder-Zohdi & Magill, 
1990).
While the pre-response learning variables of verbal instructions and modeling 
appear to foster initial learning (Anderson, 1982; Martens, Burwitz, & Zuckennan, 
1976; Schoenfelder-Zohdi & Magill, 1990), presentation of the post-response variable 
VTR has shown to have a different effect. Novice performers were found to benefit 
little from VTR unless it was cued by an instructor, while advanced beginners were 
found to make greater use of uncued VTR (Rothstein & Arnold, 1976). Further, 
Rothstein and Arnold found that VTR does not become effective until a period of 
four to six weeks after initiation of practice. These findings indicate that VTR offers 
novice performers little descriptive information about how an activity should be 
performed. Without an accurate representation of the correct action pattern,
comparative feedback offered by VTR may be ineffective for learning. A recent 
study by Kernodle and Carlton (1992) found that greatest learning occurred when 
subjects were presented with a combination of VTR and prescriptive KP statements. 
Taken together, these finding suggest that VTR-only has little effect on novices’ 
performance and learning.
Similar to VTR, KP is a post-response variable that presents the learner with 
information about a previous attempt. KP may be either descriptive (e.g., "your 
elbow was bent") or prescriptive (e.g., "keep your arm straight"), although 
prescriptive KP statements appear to resemble verbal instructions due to task- 
descriptive information. Gentile (1972) states that KP is information concerning the 
execution o f the movement, thus implying a more descriptive role. Schoenfelder- 
Zohdi and Magill (1990) found that, for learning a novel gymnastics skill, verbal KP 
statements conveyed inadequate information for acquiring the topological 
characteristics of the movement. However, once familiar with the overall topology, 
KP statements directed towards optimization of the control function appeared 
beneficial. These results indicate that KP may best serve learners who already know 
the prescribed movement pattern.
Analysis of the effects of verbal instructions, modeling, VTR, and KP indicates 
that each variable may present information that benefits the learner at different points 
along the learning continuum. Research has shown that initial learning can be 
facilitated by the presentation o f modeling (Martens, et al., 1976; Schoenfelder-Zohdi 
& Magill, 1990), while VTR (Rothstein & Arnold, 1976) and KP (Schoenfelder-
Zohdi, 1992; Schoenfelder-Zohdi & Magill, 1990) appear more effective after the 
learner has some experience with the task. Taken together, these findings suggest 
that novice learners should be presented with augmented information that aids the 
development of cognitive representations about how a task should be accomplished. 
Once these representations have been established, learning is enhanced by the 
presentation of information that allows error detection and correction mechanisms to 
develop.
Inspection of previous research indicates that differences exist between the nature 
of pre-response and post-response learning variables. Many studies have presented 
either pre- or post-response information throughout the experiment, yet none has 
investigated the combined effects of presenting pre-response information prior to the 
response and post-response information following the response. The present studies 
sought to examine the independent effects of each learning variable, as well as the 
combined effects of pre- and post-response information. Experiment 1 was designed 
to test if behavioral outcomes are differentially affected when novice learners are 
presented with either pre-response or post-response information. Based on the 
findings, a second experiment was designed to extend the results of the first 
experiment by providing novice performers with both pre- and post-response 
information.
Taken together, findings from the two experiments could add to the body of 
knowledge that seeks to explain the efficacy of these instructional learning variables. 
This design has intuitive appeal, as Newell et al. (1985, p. 254) state that "the
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effectiveness of augmented information feedback can be facilitated by the 
presentation o f information regarding the optimal or desired configuration of 
coordination and control, and similarly the effectiveness of augmented information 
prior to practice can be enhanced by the presentation of the appropriate augmented 
information feedback."
As part of each experiment, three tests of cognitive representations were 
administered to assess the level of knowledge subjects obtained during practice.
Tests included: (a) a dynamic visual recognition test, which was adapted from Carroll 
and Bandura’s (1985, 1987, 1990) recognition test; (b) a declarative knowledge test 
based on Anderson’s (1982) ACT production system, which states that propositional 
facts drive behavior; and (c) a free recall test in which subjects were required to 
generate a description of the task. These tests were designed to investigate potential 
relationships between cognition and behavioral outcomes.
If initial learning is enhanced by the pre-response variables of modeling and 
verbal instructions, then one would expect higher scores for accuracy and movement 
patterns by learners who receive these variables. Additionally, levels of task 
understanding should be reflected by test scores for cognitive representations. Such 




The purpose of the first experiment was to compare how accuracy scores and 
movement patterns are affected when novice performers are presented with the pre­
response learning variables of modeling and verbal instructions and the post-response 
variables VTR and KP. It was predicted that the pre-response variables would 
facilitate greater retention of the task than the post-response variables of VTR and 
KP. This prediction was based on the fact that modeling and verbal instructions 
convey task-descriptive information that is important for understanding the task, 
while VTR and KP offer less task-descriptive information. The promotion of greater 
task understanding should improve motor performance, thus supporting motor 
learning theorists who contend that novice performers require information that 




Fifty right-handed female (N=50) undergraduate students (age range=19-37, 
M=22.7 yrs.) volunteered to serve as subjects and received university credit for 
participation. No subjects had prior golf experience, and all signed informed consent 
forms prior to participation.
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Apparatus
A right-handed ladies nine-iron was used to hit whiffle golf balls from a 100 cm 
x 150 cm artificial grass driving mat. An 8 mm Sony video camera and a 33 cm 
Panasonic television monitor were placed 3 m to the side of the driving mat for 
observation by subjects in the modeling and VTR groups. An Olympus micro­
cassette tape recorder, used to present the verbal instructions, was also placed 3 m to 
the side of the driving mat.
A target circle (90 cm in diameter) was drawn on the floor, with the center of 
the circle being 9.75 m from the driving mat. Three concentric circles surrounded 
the target circle, with diameters o f 2.25 m, 4.5 m, and 6.75 m. These dimensions are 
a 50% scaled-down version of Rowlands’ (1975) test for a 9-iron golf shot.
Procedure
Subjects were informed that their goal was to hit a whiffle golf ball from the 
driving mat into the air and into the target circle. Subjects were taught to grip the 9- 
iron golf club with a baseball grip (Gensemer, 1986), and then randomly assigned to 
one of five groups: (a) a verbal instruction group received auditory instruction prior 
to each shot; (b) a modeling group viewed the videotaped model prior to each shot; 
(c) a VTR group viewed a video of the previous shot; (d) a KP group received 
auditory KP following each shot; and (e) a control group received only the initial 
instructions.
On the first day, a 5-shot pretest was conducted prior to presentation of 
augmented information. Following the pretest, subjects were read a scripted
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message: "You will now be given information that can be used to guide your 
movement of body parts, and help make you successful with this task." During 
acquisition, subjects completed 50 practice shots per day, in blocks of 10, on four 
consecutive days. An interval of 30 s separated each trial, during which time either 
modeling, verbal instructions, VTR, or KP was presented. A 2 min rest period 
followed each block of 10 practice shots. Following acquisition, a 1-day retention 
test was given in which subjects performed 30 shots, in blocks of 10. No augmented 
information was available. Ten min later, subjects performed a transfer test of 3 
blocks of 10 shots also without the benefit of the augmented learning variables. In 
this test, the driving mat was moved 3 m farther from the target.
Modeling. Subjects in the modeling group were presented a side view of an 
expert golfer demonstrating the criterion task, a golf chip shot. The view showed 
motion in the frontal plane. The expert hit a whiffle golf ball from the same driving 
mat as the subjects. The modeled shot landed in the target circle. However, due to 
the camera view, subjects could only see the model and not the flight o f the ball.
All modeling group subjects were informed that the shot hit the target circle.
Verbal Instructions. Subjects who received verbal instructions were presented 
with the following audiotaped golf shot instructions: "Begin by taking the club back 
slowly with no wrist movement. As the club continues backward, bend the right 
elbow and bring it near the body, while keeping the left arm straight. Bend the 
forward knee slightly and rotate the hips backward. Take the club back far enough 
to hit the ball to the target, which for this shot is between waist and shoulder high.
Make a smooth transition to begin moving the club down to the ball. Accelerate 
down through the ball, keeping the head down and still while making contact with 
the ball. Gradually decelerate the club and follow through with the hands and club 
high." All instructions were extracted from a teaching manual (Gensemer, 1986).
Videotaped Replay. Subjects who received videotaped replay (VTR) observed 
their previous shot immediately following that trial. After each shot, subjects walked 
to the monitor and viewed a normal-speed replay of that shot only, with no verbal 
information provided. Subjects could see their entire movement pattern from a side 
view (frontal plane) and initial flight of the ball. However, the majority of the ball- 
flight could not be seen.
Knowledge of Performance. Subjects who received knowledge of performance 
(KP) were verbally presented with one descriptive statement about the previous trial. 
The statement was based on a comparison between the correct movement pattern and 
the actual movement that was produced. KP was presented by the experimenter, and 
determination of the KP statement was made according to the chronological sequence 
of the components of a golf shot. In addition, feedback regarding tempo and rhythm 
was provided when these factors adversely affected the shot. For example, a 
statement such as "you took the club back very fast" was information that could 
replace feedback about individual body parts.
Dependent Measures and Tests
Accuracy Scores. Subjects were awarded points based on where the ball first 
touched the ground. Four points were awarded for landing a ball in the center circle,
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with 3, 2, and 1 points being awarded for shots within the second, third, and fourth 
circles, respectively. A zero was awarded for a shot that landed outside the 
outermost circle, and also if subjects failed to hit the ball. No scores were verbally 
reported to the subjects by the experimenter, although it was possible for subjects to 
see where the ball landed.
Movement Pattern Scoring. Each subject was awarded a movement pattern score 
between 0 and 7. Seven components of the movement pattern were worth one point 
each if completed properly, and no points if  completed improperly. Components for 
the correct movement pattern were obtained from a training manual (Gensemer,
1986). Scoring procedures were as follows: (a) Begin the backswing by keeping the 
wrists firm, the initial movement of the club must begin with no bending of the 
wrists; (b) Bend the right elbow and bring it near the body. At the completion o f the 
backswing, the right elbow must be bent and near the side of the learner; (c)
Maintain a straight left ami throughout the swing. If the learner begins the swing 
with a slightly bent left arm, there must be no further bending during the swing; (d) 
Bend the forward knee slightly and rotate hips backward during the backswing, rotate 
forward during the downswing. Subjects must rotate backwards, and not simply shift 
weight and sway onto the back foot in a linear fashion; (e) Perform a backswing 
sufficient to propel the ball to the target. In this case, a backswing to approximately 
waist level. Subjects were credited with a point if the backswing was between 8 
o ’clock and 11 o ’clock (with the ball being at 6 o ’clock and the head of the subject 
at 12 o ’clock). During the transfer test, the spatial criteria were 9 o ’clock and 1
o ’clock; (f) The head must be down and still at club/ball impact. No accurate 
assessment of the direction of foveal gaze could be made, so the critical aspect of 
this movement pattern was the head remaining still during the swing; and (g) A 
follow-through with the hands and club to a height that was equivalent to the height 
of the backswing. That was to account for between-subject variability in the height 
of each learner’s swing. For each block of 10 trials, the final 3 shots were averaged 
for one score per trial block.
Videotaped analysis of subject’s movement patterns was done by the 
experimenter and a golf expert who was trained according to this seven-point scale. 
A training session, consisting o f 50 golf shots (randomly selected), was completed in 
order to determine how each of the seven items would be assessed. Inter-rater 
reliability during the training session was 85.7% (n=30). Following the experiment, 
inter-rater reliability was tested on 10% of the total shots in the study (n=390), and 
agreement was 91.7%.
Cognitive Testing and Scoring. All subjects completed the following tests that 
were designed to test subject’s knowledge of a properly executed golf shot
1. Free Recall Test. Each day following practice, subjects composed a written 
description of the golf swing. Statements pertained to the movement of body parts 
and the golf club. Subjects were awarded one point for each statement that correctly 
expressed performance of a golf shot. Acceptable statements included information 
about individual body parts (e.g., the left arm should remain straight), the topology 
of the swing (e.g., bring the club back to about waist height), and timing of the
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swing (e.g., maintain a steady rhythm throughout the swing). No reference from 
entries on a previous day was allowed. Analysis was performed by the experimenter 
and a golf expert who was trained to identify factual, prepositional statements about 
the golf swing. Inter-rater reliability during the training session was 93.3% (n=10). 
Following the experiment, inter-rater reliability was tested on 10% of the total free 
recall tests (n=25), with agreement at 96.1%.
2. Declarative Knowledge Test. Following the transfer test, all subjects 
completed a 10-question multiple choice test. The test consisted o f prepositional 
statements based on the proper movement components of a golf chip shot. This test 
was designed to test subjects for the development of a declarative knowledge base 
about the golf chip shot.
3. Visual Recognition Test. Following the transfer test, all subjects completed a 
10-item true/false videotape recognition test. The test required subjects to 
discriminate between correct and incorrect golf swing movement patterns. For 
example, the first shot on the test was performed with movement initiated at the 
wrists. That is an unmistakable error, and subjects should respond "false." The 
second shot was performed correctly, and subjects should respond "true." All 
subjects viewed the test on a 33 cm television monitor. A side view (frontal plane) 
o f the entire movement pattern could be easily observed, and the initial flight of the 
ball could be seen as well. However, the majority of the ball’s flight was unseen. 
Questionnaire. Following the transfer test, all subjects were required to complete a 
standardized, open-ended questionnaire. Questionnaire data were sorted and
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clustered, with distinct categories emerging through inductive analysis. Questions 
were intended to determine how each of the learning variables aided subjects with 
the task. Specifically, subjects were asked if, and how, the information they received 
helped them perform the golf shot and learn the correct movement pattern. Items 
such as strategies used, information concerning the amount of force required for the 




Accuracy scores during the 200 trials of acquisition and the 30 trials o f retention 
and 30 trials of transfer were collapsed into blocks o f 10 trials. Acquisition data 
were analyzed in a 5 x 4 x 5 (Groups x Days x Blocks) ANOVA with repeated 
measures on the last two factors. Separate retention and transfer tests were analyzed 
in 5 x 3 (Groups x Blocks) ANOVAs with repeated measures on the last factor. 
Standard deviation (SD) data were analyzed for indications o f subject variability. All 
tests of SD data were identical to those for accuracy scores. Student Newman-Keuls 
post hoc tests for specific differences between groups were used following significant 
F ratios. Level of significance for all analyses was set at £<.05.
Pretest. Analysis of pretest data for accuracy scores indicated no significant 
between-groups differences, F<1, (modeling, M=0.46, SD=0.36; verbal instructions, 
M=0.46, SD=0.35; VTR, M=0.24, SD=0.30; KP, M=0.36, SD=0.44; control, M=0.36, 
SD=0.40).
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Acquisition. The acquisition results for accuracy scores for all groups are 
presented in Figure 1. Analysis of acquisition data revealed a main effect for groups, 
F(4, 45) = 5.71, £<.001. The post hoc test indicated that groups receiving verbal 
instructions (M=14.46, SD=2.55) and KP (M=15.61, SD=3.29) were more accurate 
than those who received VTR (M=11.28, SD=3.81) and the control group (M=9.49, 
SD=4.13). Also, the modeling group (M=14.68, SD=3.18) was statistically more 
accurate than the control group. A significant main effect was found for days, F(3, 
135) = 30.33, £<.001. Post hoc analysis indicated that scores during the first day 
were significantly lower than all subsequent days, and Days 3 and 4 scores were 
superior to Day 2. Additionally, a significant main effect was found for blocks, F(4, 
180) = 26.13, £<.001, as scores for the first block of trials were lower than all 
subsequent blocks on each day of practice. No interactions were significant, F s< l.
Analysis of standard deviation data indicated a significant groups effect, F(4, 45) 
-  2.94, £<.05, and post hoc analysis indicated that the control group (M=.91,
SD=.25) was less variable than all other groups (verbal instructions, M=1.08,
SD=.09; modeling, M = l.l l ,  SD=.12; VTR, M=1.07, SD=.16; KP, M=1.10, SD=.06). 
A main effect for blocks was found, F(19, 855) = 1.94, £<.01, as all groups became 
less variable over practice. No significant interactions were found.
Retention. Retention results for accuracy scores for all groups are presented in 
Figure 2. Analysis of data from the retention test revealed a significant main effect 
for groups, F(4, 45) = 3.60, £<.05. Post hoc analysis indicated that the verbal 
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Figure 2. Mean acquisition, retention, and transfer data for accuracy scores.





statistically higher than the VTR (M=13.76, SD=3.00) and the control (M=13.26, 
SD=6.39) groups. The KP group (M=17.00, SD=5.39) was found to be statistically 
equivalent to all other groups. A significant blocks effect was also found, F(2, 90) = 
13.18, ^<.001, as all groups performed better during the final two blocks of retention. 
There was no significant interaction between groups and blocks, F(8, 90) = 1.02, 
£>.05. Analysis of SD data indicated no main effects for groups or blocks, and there 
was no significant interaction, Fs< l.
Transfer. Transfer results for accuracy scores for all groups are presented in 
Figure 2. Analysis of transfer test data revealed no significant main effect of groups, 
F<1, or blocks, F(2, 90) = 1.82, £>.05. There was no significant interaction between 
groups and blocks, F(8, 90) = 1.29, £>.05. Analysis of SD data indicated no main 
effects for groups, F<1, or blocks, F(2, 90) = 1.20, £>.05. A significant groups by 
blocks interaction was found, F(8, 90) = 2.13, £<.05. However, simple effects 
analyses revealed no between-groups differences for SD data for any of the transfer 
blocks.
Movement Pattern Scores
Movement pattern scores during acquisition, retention, and transfer were attained 
by collapsing across the final 3 trials for each block of 10 shots. Acquisition data 
were analyzed in a 5 x 4 x 5 (Groups x Days x Blocks) ANOVA with repeated 
measures on the last two factors. Separate retention and transfer tests were analyzed 
in 5 x 3 (Groups x Blocks) ANOVAs with repeated measures on the last factor. 
Subject variability was examined by analyzing the standard deviation (SD) data. All
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tests of SD data were identical to those for movement pattern scores. Student 
Newman-Keuls post hoc tests for specific differences between groups were used 
following significant F ratios.
Pretest. Analysis of pretest data for movement pattern scores indicated no 
between-groups differences, F<1, (modeling, M=4.0Q, SD=0.60; verbal instructions, 
M=4.20, SD=0.39; VTR, M=4.16, SD=0.39; KP, M=3.96, SD=0.79; control, M=3.86, 
SD=0.47).
Acquisition. Acquisition results for movement patterns for all groups are 
presented in Figure 3. Analysis of acquisition data showed a main effect for groups, 
F(4, 45) = 15.68, £<.001. Post hoc analysis indicated that the verbal instruction 
(M=6.06, SD=.27), modeling (M=5.84, SD=.71), and KP (M=5.74, SD=.74) groups 
performed significantly better than the VTR (M=4.84, SD=.85) and control (M=4.17, 
SD=.55) groups. Additionally, the VTR group scored higher than the control group. 
A significant main effect of days was found, F(3, 135) = 9.67, £<.001. Post hoc 
analysis indicated that Day 1 scores were lower than scores for the final three days 
of acquisition, and Day 2 scores were lower than Days 3 & 4. A significant blocks 
effect was also evident, F(4, 180) = 8.38, £<.001, as all groups improved across 
blocks within each day. No main effects were found for SD data for groups, F<1, or 
blocks, F(4, 180) 1.58, £>.05, nor was there a groups by blocks interaction.
Retention. Retention results for movement patterns for all groups are presented 
in Figure 4. Analysis of the retention test data revealed a significant main effect for 
groups, F(4, 45) = 16.79, £<.001. Post hoc analysis indicated that all treatment
Acquisition
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Mean acquisition scores for movement patterns.
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groups (verbal instructions, M=6.23, SD=0.56; modeling, M -5.90, SD -0.73; KP, 
M=5.80, SD=0.65; VTR, M=5.16, SD=0.95) were superior to the control group 
(M=4.30, SD=0.89). In addition, the verbal instruction group was significantly better 
than the VTR group, but no different from modeling and KP. A significant blocks 
effect F(2, 90) = 5.17, £<.01 was also found, as all groups performed better during 
the final two blocks of retention. There were no significant interactions, F s< l. 
Analysis of SD data indicated no main effects for groups or blocks, F sc l. The 
results indicated a significant groups by blocks interaction, F(8, 90) = 2.39, £<.05, 
however simple effects analysis revealed no between-groups differences for SD for 
any of the retention blocks.
Transfer. Transfer results for movement patterns for all groups are presented in 
Figure 4. Analysis o f data from the transfer test revealed a main effect for groups, 
F(4, 45) = 13.92, £<.001. Analysis o f groups differences indicated that all treatment 
groups (verbal instructions, M=6.10, SD=.52; modeling, M=5.96, SD=.67; VTR 
M=5.23, SD =91; KP, M =6.10, SD=.64) scored higher than the control group 
(M=4.36, SD=.85), and that the verbal instruction and modeling groups were 
significantly better than the VTR group. There was also a significant blocks effect, 
F(2, 90) = 3.88, £<.05, as all groups improved their movement patterns with practice 
at the new distance. Analysis o f SD data indicated no main effects for groups or 
blocks, Fs<l, nor was there a significant interaction, Fs<l.
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Free Recall Test
The free recall acquisition data were analyzed in a 5 x 4 (Groups x Days) 
ANOVA with repeated measures on the last factor, while the retention data for free 
recall were analyzed in a oneway ANOVA.
Acquisition. Following each day of practice, subjects were instructed to provide 
a written explanation of how a golf shot should be performed. One point was 
awarded for any correct statement about how the swing should be performed.
Results of these free recall tests are shown in Figure 5. Analysis of free recall data 
during acquisition revealed a groups effect, F(4, 45) = 36.45, pc.OOl. Post hoc 
analysis indicated that the verbal instruction group (M=6.40, SD=1.10) scored higher 
than all other groups, and that the modeling (M=2.82, SD=1.58) and KP (M=3.1G, 
SD=1.39) groups scored higher than the VTR (M=1.12, SD=.81) and control (M=.85, 
SD=.63) groups. There was also a significant days effect, F(3, 135) = 16.73, p<.001, 
as responses were lower on Day 1 than for the remaining three days of acquisition. 
The interaction of groups by days failed significance, F( 12, 135) = 1.81, p>.05.
Retention. Retention results for free recall are presented in Figure 5. Analysis 
of data from the retention test revealed a significant groups effect, F(4, 45) = 36.41. 
Post hoc analysis indicated that the verbal instruction group (M=7.40, SD=.84) 
scored higher than all other groups, and the modeling (M=3.5(), SD=1.13) and 
knowledge o f performance (M=3.70, SD=1.70) groups were statistically better than 
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Following the transfer test, all subjects were required to complete a multiple 
choice test that consisted of prepositional statements describing a golf shot. Data 
from the declarative knowledge test are shown in Table 1. Declarative knowledge 
data were entered in an ANOVA, which revealed significant differences between 
groups, F(4, 45) = 9.17, j k .001. Post hoc analysis indicated that the verbal 
instruction group scored higher than all other groups. The KP group scored next 
highest, although not statistically better than the modeling, VTR, or control groups. 
Visual Recognition Test
Following the transfer test, all subjects were required to complete a 10-item 
visual recognition test. Data for the visual recognition test are shown in Table 1. 
Analysis revealed a significant difference between groups, F(4, 45) = 10.11, pc.OOl. 
Post hoc analysis indicated that the modeling and verbal instruction groups scored 
higher than the KP, VTR, and control groups when visual recognition of a correct 
golf swing was required.
Multiple Regression Analysis
Stepwise multiple regression analysis was conducted to determine the predictive 
power of cognitive representations on accuracy and movement patterns. Scores from 
tests of declarative knowledge, visual recognition, and free recall were used as 
predictors, with mean retention scores for accuracy and movement patterns as 




Group Mean Scores for Declarative Knowledge and Visual Recognition
Declarative Knowledge Test Visual Recognition Test 
Verbal Instructions * M=8.9; SD= .99 * M=8.2; SD= .63
Modeling M=5.8; SD=1.31 * M=9.2; SD= .91
Videotape Replay M=5.2; SD=1.98 M=6.8; SD= .91
Knowledge of Performance M=6.7; SD=1.33 M=7.1; SD=1.91
Control M=5.8; SD=1.75 M=6.1; SD=1.28
* denotes significance @ £<.001
Inspection of the regression analysis indicated that visual recognition scores were 
a significant predictor for accuracy scores, F (l, 48) = 10.53, £><.002, (R2 = .17). For 
movement patterns, stepwise analysis indicated that free recall scores stepped in first, 
F ( l, 48) = 29.31, £<.001, (R2 = .37), while visual recognition scores entered the 
equation second, F(2, 47) = 27.83, £<.001, (R2 = .54). Scores from the declarative 
knowledge test were not a significant predictor for movement patterns or for 
accuracy scores.
Questionnaire Data
All subjects completed a standardized, open-ended questionnaire upon completion 
o f the experiment. Analysis o f questionnaire data indicated that subjects thought 
verbal instructions and modeling provided information that facilitated learning the 
correct movement pattern. Subjects who received VTR and KP were less satisfied 
that the information they received offered descriptive advice on how the task should 
be performed.
When asked about strategies used during practice, subjects in the verbal 
instructions and modeling groups frequently stated that they focused on one 
anatomical component at a time, (e.g., keeping the left arm straight, until it was 
learned sufficiently). Subjects who received VTR also reported watching specific 
body parts, but added that they did not know if what they were watching was correct 
or not. Subjects who received KP said they listened to feedback statements about the 
previous trial, and tried to adjust their movement pattern accordingly. Although the 
feedback statement did not offer exact prescriptive information, subjects were able to
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determine what to do based on the statement. For example, if the KP statement was 
"your left arm was bent," subjects would then try to keep the left arm straight.
These findings suggest that KP feedback statements can offer prescriptive 
information.
Subjects were then asked if the information they received helped with the 
amount of force to use during the swing. All groups stated that physical practice 
was the critical factor for learning the correct amount o f force to use. Only the 
modeling and KP groups reported that the information helped, and several subjects in 
the modeling group used terms such as "effortless," "rhythmic," and "smooth" to 
describe the model. Respondents of the modeling group also stated that although 
they knew the proper swing was to be rhythmic, they had difficulty in achieving a 
rhythmic swing.
Discussion
The results of this experiment revealed that practice that included verbal 
instructions or modeling facilitated the achievement of higher accuracy scores during 
retention to a greater extent than videotaped replay (VTR) and no augmented 
information. In addition, learners who received knowledge of performance (KP) 
achieved accuracy scores equivalent to those who received verbal instructions and 
modeling, yet not statistically higher than the VTR or control groups. Differences in 
the development of the correct movement pattern were more difficult to discern 
among treatment groups, although the VTR group was clearly worst. Overall, 
subjects who received the post-response variable o f VTR improved to a lesser extent
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than those who observed a model or received verbal instructions or auditory KP.
Tests of declarative knowledge and free recall indicated that information provided by 
verbal instructions aided the development of cognitive representations that were 
superior to all other groups, while the visual recognition test indicated modeling and 
verbal instructions promoted greater visual recognition ability than VTR, KP, and the 
control group. Based on the results of regression analysis, it is hypothesized that 
these representations are responsible for better performance and learning. These 
findings suggest an association between central representations and behavioral 
outcomes.
Findings of the present study also indicated that accuracy and movement patterns 
may be differentially affected by the same information. Verbal instructions and 
modeling were found to facilitate higher retention scores for accuracy, while 
treatment group differences for movement patterns were less distinct. The 
relationship between movement patterns and outcome scores is an interesting one, 
which Gentile (1972) refers to as a "means-end" association. Simply stated, the 
movement pattern becomes a means by which to achieve the outcome. Such an 
association can lead to goal-confusion in which the learner’s focus is on the 
prescribed movement rather than the consequence of the movement. Unless the goal 
is to move in accord with some externally imposed standard, the teacher should 
"recognize that undue emphasis upon a particular form may result in goal- 
confusion...the teacher should accept that any movement organization that effectively 
and consistently matches the environmental conditions under which it is to be
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performed is...a skill" (Gentile, 1972, p. 18). Therein lies the difficulty of 
investigations involving multiple dependent measures of sport skills. One cannot be 
certain of which measure is given primary focus or to what degree attention is placed 
on secondary objectives. Additionally, the strategy employed by each learner will 
likely be different, depending on previous experience and initial success at the task.
In addition to a retention test under information-withdrawal conditions, a transfer 
test was conducted to investigate the effects of previous learning on attempts at a 
previously unpracticed, more distant target. Findings of the transfer test revealed no 
differences among groups for accuracy scores. Subjects who received verbal 
instructions, KP, or observed a model experienced a dramatic performance decrease 
compared to their retention performance. While accuracy scores were greatly 
affected under transfer conditions, movement pattern scores were virtually identical 
to retention conditions. Taken together, these results suggest that the coordination of 
movement patterns learned during acquisition and retention became well established, 
while subjects who received verbal instructions, modeling, and KP found difficulty in 
organizing the control parameters to accommodate the new target.
The transfer test results may have implications for practitioners regarding the 
specificity of practice. In sports like golf, each shot may be different, based on 
factors such as lie and distance. Teaching practices for such activities should prepare 
students for a wide variety of environmental conditions. In the present study, when 
subjects who received verbal instructions, modeling, and KP were required to 
perform a similar task from a greater distance, movement patterns remained the same
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while accuracy scores decreased drastically. While the change of distance resulted in 
poorer performance, it is unclear whether extended practice at the new distance 
would result in group differences similar to those of retention. Further investigation 
appears necessary for greater understanding of transfer between sport skills that 
require similar coordination patterns but different organization of control parameters.
Stepwise regression analysis produced a pattern of results that indicated a close 
relationship existed between cognitive representations and motor performance.
Scores achieved on a test of visual recognition were found to be significant 
predictors for movement patterns and accuracy, while free recall scores were related 
to movement patterns. In fact, 54% of the variance of the movement pattern scores 
was accounted for by the free recall and visual recognition scores. These findings 
support those o f Carroll and Bandura (1982, 1985, 1987, 1990), who found that as 
cognitive representations became more fully developed, subjects were better able to 
replicate a modeled movement pattern. In the present study, measures of cognitive 
representation had moderately high predictive power for movement patterns, while 
accountability for accuracy scores was somewhat lower.
These findings lend support to the hypothesis that verbal instructions and 
modeling facilitate motor skill learning of a novel task. Additionally, questionnaire 
data and scores on tests of cognitive representations indicated that subjects who 
received VTR and KP were presented with information that was less effective for 
describing how the task should be performed. The KP group received informational 
feedback that was relative to the correct movement pattern, which may explain
movement and performance scores that were better than the VTR and control groups. 
The VTR group was provided no task-descriptive information, and poor performance 
resulted. In fact, questionnaire data indicated that the VTR group felt considerable 
frustration from a lack of information about how to perform the skill. Further 
inspection of questionnaire data revealed that subjects in the verbal instruction and 
modeling groups requested feedback about their performance, which indicates that 
VTR and KP may be best suited for learners after adequate understanding o f the task 
has been developed.
Implications for effective teaching strategies may be gleaned from this data, with 
the promotion of task understanding as the central concern. Higher levels of 
understanding may be achieved by presenting novices with task-descriptive 
information, such as verbal instructions or modeling. The findings of the present 
study indicate that when teaching novices, initial instruction should include 
information that cultivates greater understanding of the task and how it may be 
performed. While verbal instructions and modeling promote task understanding, 
performance-based feedback through VTR seems to provide little information about 
how to perform the task. Task understanding is cultivated somewhat better by KP 
than VTR, but less than either pre-response variable. Based on the nature o f these 
post-response variables, the primary contribution of such information may be to aid 
in making comparisons between the task criteria and the actual response. Such 
information is most likely to help learners who are advanced beyond the cognitive 
phase, and already have an established representation of what to do and how to
34
accomplish the goal. Therefore, presentation of these types of information may be 
withheld until learners have sufficient understanding of the task.
While both pre-response variables improved cognitive representations, the effect 
of verbal instructions on visual recognition merits some discussion. It appears that 
receipt of information via verbal instructions aids in developing representations that 
can be used to discriminate between correct and incorrect stimuli when presented 
visually. However, representations developed through visual observation did not 
promote high levels of declarative knowledge. In fact, the modeling group achieved 
rather low test scores for free recall and declarative knowledge. These findings may 
be consistent with views of direct perceptionists (Scully & Newell, 1985) who 
postulate that the effectiveness o f modeling results from visual reception of relative 
motion among component parts of a configuration.
Although the modeling group exhibited lower levels o f declarative knowledge, 
recognition o f the correct movement pattern was very good (92% correct). These 
findings lend support to Cutting and Profitt’s (1981) position that the internal 
dynamics of the visual system are capable of detecting invariant dynamic displays.
In fact, these results may suggest that detected invariances become a part of the 
declarative knowledge base that is accessible to conscious level retrieval. Accurate 
identification of correct and incorrect movement patterns requires distinguishing 
between relationships of body parts. From this perspective, the strength of the 
declarative knowledge base may be accessed through an ability to recognize dynamic 
invariance, as well as the retrieval of factual information.
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Further evidence that modeling provides relative motion information about a 
movement pattern was gleaned from the free recall and questionnaire data. When 
asked to describe a golf swing, subjects in the modeling group mentioned the 
temporal structure of the swing. Terms such as "rhythmic," "smooth," and 
"effortless," were used to describe the proper swing. Interestingly, respondents added 
that although they knew the swing should be rhythmic and easy, it was difficult to 
achieve a good rhythm. Subjects were aware that they were swinging too hard, but 
found it difficult to slow down.
The presentation of augmented learning variables led to varying degrees of 
development o f cognitive representations, with test scores indicating that VTR was 
the least effective among treatment groups. In fact, dependent measures showed that 
information provided by VTR was only slightly better than no information at all. 
Carroll and Bandura (1982) also found that when attempting to develop cognitive 
representations for a movement pattern, visual monitoring was of little benefit. 
However, once a representation was established by modeling, visual monitoring was 
found to be beneficial for error detection and correction (Carroll & Bandura, 1982, 
1987). In the present experiment, KP proved to facilitate learning somewhat better 
than VTR. Inspection of declarative knowledge and free recall test scores indicated 
that KP can aid the development of cognitive representations. However, qualitative 
analysis of questionnaire data revealed that the information affected learning in an 
indirect manner. That is, subjects were told what they had done in relation to the 
correct movement, but were never told exactly what the correct movement pattern
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was. Subsequent responses were based on information about previous trials, and not 
on specific directives regarding the task.
The present study contributes to the growing body of literature that emphasizes 
the efficacy of augmented learning variables, as well as the influential role played by 
cognition in the acquisition and retention of motor skills. Both verbal instructions 
(e.g., Carroll & Bandura, 1990; McCullagh, Stiehl, & Weiss, 1990) and modeling 
(e.g., Adams, 1986; McCullagh & Caird, 1990; McCullagh, et al., 1990) have been 
shown to facilitate production of criterion movement patterns and better outcome 
scores under retention test conditions. McCullagh et al. (1990) found that verbal 
instructions promoted higher quantitative scores (sequences), while a verbal model 
produced better qualitative performance (form). Carroll and Bandura (1982, 1985, 
1987, 1990) have undertaken a series o f experiments that test cognition and motor 
production, and found that increases in representational development resulted in 
improved accuracy of movement production. These findings, taken with those o f the 
present study, indicate that motor skill learning can be facilitated by presenting 
learners with information that cultivates the development of cognitive representations.
Tests of cognitive representation indicated that learners are differentially affected 
by each of these augmented learning variables. Differences in test scores were 
almost certainly due to the nature of pre-response and post-response information. 
Testing these types of variables against each other may provide an incomplete picture 
of how these variables may be best used. It is possible that VTR and KP are more 
useful when delivered in conjunction with pre-response information, rather than
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independently. VTR and KP provide post-response information about a previous trial 
which could compliment pre-response information. Experiment 2 was designed 
specifically to test whether a combination of pre- and post-response information 
would enhance the acquisition and retention of a motor skill greater than when pre­
response information is presented alone.
Experiment 2 
Introduction
Results of Experiment 1 indicated that both pre- and post-response information 
enhanced skill learning to various degrees over the control group. Measures of 
cognitive representation also seemed to be differentially affected by the type of 
information presented. Experiment 2 was designed to examine whether motor skill 
learning could be further enhanced when a combination of pre- and post-response 
information is presented to the learner. This combination of pre- and post-response 
information should help cultivate greater error detection and correction mechanisms 
and consequently improve the strength of underlying cognitive representations, as is 
proposed in the conception-matching principle of Bandura (1977, 1986). To examine 
these effects, the pre-response learning variables of modeling and verbal instructions 
were supplemented with the post-response variables of VTR or KP. The skill levels 
of these groups were compared with those achieved by modeling-only and verbal 
instructions-only groups, similar to those in Experiment 1. It was hypothesized that 
the presentation of pre-response together with post-response information would result 
in greater motor skill learning than either pre-response variable presented alone 
because scheduling of such information sources would be more effective in 
developing the cognitive representations responsible for production of such skills.
Tests of cognitive representations in Experiment 1 also indicated that each 
learning variable differentially affects the acquisition of declarative knowledge and 
visual recognition ability. Verbal instructions built a strong declarative knowledge
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base, as well as the ability to visually recognize the target movement pattern.
Subjects who received modeling also scored high for visual recognition ability, yet 
were deficient in terms of propositional statements that described the movement. 
These findings suggest that the way in which the information is presented influences 
the coding of such information in the developing representation of the skill. Given 
this differential coding in the representation, it is possible that the post-response 
information may interact differently with the information already coded in the 
representation. For example, it may be that a representation built by presentation of 
declarative knowledge via verbal instructions would be more easily refined when the 
post-response information is also presented in such a manner (KP) than when it is 
presented through the visual system (VTR). Therefore, the second purpose of 
Experiment 2 was to determine if specific interactions would occur between types of 
pre- and post-response learning variables, and if learners are differentially affected by 
various combinations of information. Each variable may contain information that 
interacts uniquely with another type of learning variable.
Method
Subjects
Sixty right-handed female (N=60) undergraduate students (age range=19-29 Yrs., 
M=20.6 yrs.) volunteered to serve as subjects. All subjects received university credit 
for participation, and none had prior golf experience. All subjects signed informed 
consent forms prior to participation.
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Apparatus
The apparatus was identical to that used in Experiment 1, except for the target 
circles. The center circle remained 90 cm in diameter at a point 9.75 m from the 
driving mat. Rather than three concentric circles surrounding the target circle as in 
Experiment 1, there were six, with diameters of 1.16 m, 2.25 m, 3.37 m, 4.5 m, 5.63 
m, and 6.75 m. These circles were added to make the test more sensitive to potential 
scoring differences between groups.
Procedure
After reading instructions, subjects were taught to grip the golf club with a 
baseball grip (Gensemer, 1986). Subjects were randomly assigned to one o f six 
groups: (a) a modeling-only group viewed the model prior to a trial, which was 
followed by an unfilled interval in which no feedback (No FB) was given and then 
another trial; (b) a verbal instructions-only group received verbal instructions prior to 
a trial, which was followed by an unfilled interval with No FB and then another trial; 
(c) a modeling/VTR group viewed the model and performed a trial, then viewed the 
VTR and attempted another trial; (d) a modeling/KP group viewed the model and 
performed a trial, then received auditory KP and attempted another trial; (e) a verbal 
instruction/VTR group received verbal instructions and performed a trial, then viewed 
the VTR and attempted another trial; (f) a verbal instruction/KP group received 
verbal instructions and performed a trial, then received auditory KP and attempted 
another trial.
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Dependent Measures and Tests
Accuracy Scores. The accuracy scoring system differed from Experiment 1. 
Seven (7) points were awarded for shots that landed in the center circle, and scores 
for each successive circle decreased by one. A zero was awarded for shots that 
landed outside the largest circle, and for any attempted swing when no contact was 
made with the ball.
Movement Pattern Scoring. Movement pattern scoring procedures were identical 
to those described in Experiment 1.
Cognitive Testing and Scoring. Written testing and scoring for free recall, 
declarative knowledge, and visual recognition was identical to procedures described 
in Experiment 1. A test of declarative knowledge and a test o f visual recognition 
was administered prior to practice on Day 3 of acquisition and each test was also 
administered following the transfer test. Free recall data were collected on all five 
days of the study.
Questionnaire. Following the transfer test, all subjects were required to complete 
a standardized, open-ended questionnaire. Questionnaire data were analyzed using 
the same procedure as in Experiment 1.
Results
Accuracy Scores
Accuracy scores during the 200 trials of acquisition and the 30 trials of retention 
and 30 trials o f transfer were collapsed across blocks of 10 trials. Acquisition data 
were analyzed in a 2 x 3 x 4 x 5 (Pre-response Variable x Post-response Variable x
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Days x Blocks) ANOVA with repeated measures on the last two factors. Separate 
retention and transfer tests were analyzed in 2 x 3 x 3 (Pre-response variable x Post­
response variable x Blocks) ANOVAs with repeated measures on the last factor.
Pretest. Analysis of pretest scores indicated no differences between any of the 
groups, F<1 (Modeling/No FB, M=3.10, SD=6.64; Verbal Instructions/No FB, 
M=3.90, SD=6.24; Modeling/VTR, M=3.20, SD=3.88; Modeling/KP, M=2.50, 
SD=3.06; Verbal Instructions/VTR, M=6.30, SD=2.66; Verbal Instructions/KP, 
M=3.0(), SD=2.26).
Acquisition. The acquisition results for accuracy scores are presented in Figures 
6 and 7. Analysis of accuracy data revealed no significant main effect of pre­
response variable (see Figure 6), F<1, (Modeling, M=25.08, SD=7.14; Verbal 
Instructions, M=24.30, SD=7.39) or for post-response variable (see Figure 7), F(2,
54) = 1.11, £>.05 (No FB, M=22.70, SD=7.42; VTR, M=25.84, SD=6.39; KP, 
M=25.54, SD=7.71). A significant main effect was found for days, F(3, 162) = 
41.64, £<.001. Post hoc analysis indicated that scores for Day 2 were greater than 
Day 1, and Days 3 and 4 had superior scores to Days 1 and 2. A significant main 
effect was also found for blocks, F(4, 216) = 33.44, £<.001. Post hoc analysis 
indicated that subjects scored lower in the first block of trials than all subsequent 
blocks during each day of practice. In addition, a significant days by blocks 
interaction was found, F( 12, 648) = 2.25, £<.01, however, post hoc analysis revealed 
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Analysis of standard deviation (SD) scores indicated no significant main effects 
for pre-response variable or post-response variable. However, there were significant 
main effects for days, F(3, 162) = 2.69, £<.05, and blocks, F(4, 216) = 7.26, £<.001. 
Inspection of SD data revealed that scores were less variable on the first day of 
acquisition than all subsequent days. In addition, scores increased in variability 
across blocks on all days. There were no significant interactions for SD scores.
Retention. The retention data for accuracy scores are presented in Figures 8 and 
9. Analysis of retention data revealed a significant main effect for post-response 
variable, F(2, 54) = 3.72, £<.05, (see Figure 8). Post hoc analysis indicated that the 
post-response conditions of VTR and KP were statistically superior to the No-FB 
condition (VTR, M=31.26, SD=9.81; KP, M=30.95, SD=10.36; No FB, 
M=23.51,SD=10.73). There was no main effect for pre-response variable, F<1, 
(Modeling, M=29.80, SD=11.33; Verbal Instructions, M=27.35, SD= 10.20) (see 
Figure 9). A significant blocks effect, F(2, 108) = 5.27, £<.01, indicated that 
subjects scored lower during the initial block of retention than during the two 
subsequent blocks. There was no significant pre-response variable by post-response 
variable interaction for accuracy during retention. Analysis of SD found no 
significant main effects for pre-response variables, post-response variables, or blocks, 
Fs< l, and there were no significant interactions.
Transfer. Analysis of transfer data found no significant main effects for pre­
response variable, F<1, post-response variable, F(2, 54) = 1.14, £>.05, or blocks, F(2, 
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variable by blocks, F(4, 108) = 4.03, £<.01. Simple effects analysis revealed that in 
the final block of transfer, subjects who had received KP (M=24.15, SD=10.80) 
scored significantly higher than those who received no post-response (M= 15.55, 
SD=9.72) information. In addition, a significant interaction was found for pre­
response variables by blocks, F(2, 108) = 4.37, £<.05. Simple effects analysis 
indicated that subjects who received verbal instructions improved significantly over 
trial blocks, while modeling subjects scored virtually the same across blocks.
Inspection of SD data indicated no significant main effects for pre-response 
variable, post-response variable, nor were there any significant interactions F s< l. 
Movement Pattern Scores
Movement pattern scores during acquisition, retention, and transfer were obtained 
from mean scores for the final 3 trials of each block of 10. Acquisition data were 
analyzed i n a 2 x 3 x 4 x 5  (Pre-response Variable x Post-response Variable x Days 
x Blocks) ANOVA with repeated measures on the last two factors. Separate 
retention and transfer tests were analyzed in 2 x 3 x 3 (Pre-response variable x Post­
response variable x Blocks) ANOVAs with repeated measures on the last factor. 
Inter-rater reliability was tested on 10% (N=468) of the total shots in the study, and 
agreement was 90.6%.
Pretest. Analysis of pretest data for movement pattern scores indicated no 
between-groups differences F<1, (Modeling/No FB, M=3.43, SD=0.49; Verbal 
Instructions, M=3.26, SD=0.73; Modeling/VTR, M=3.43, SD=0.68; Modeling/KP,
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M=3.56, SD=0.81; Verbal Instructions/VTR, M=3.73, SD=0.82; Verbal 
Instructions/KP, M=3.73, SD=0.64).
Aeciuisition. The acquisition data for movement patterns are presented in Figures 
10 and 11. Analysis of data indicated a significant main effect for post-response 
variable, F(2, 54) = 7.99, £<.001, (see Figure 10). Post hoc analysis indicated that 
subjects who received KP scored significantly higher than all other post-response 
conditions (KP, M=6.38, SD=.47; VTR, M=5.82, SD=.76; No FB, M=5.53, SD=.74). 
No main effect was found for pre-response variable, F<1, (see Figure 11) . A 
significant main effect was found for days, F(3, 162) = 10.76, £<.001, and post hoc 
analysis indicated that movement pattern scores for Day 1 were significantly lower 
than all other days. In addition, a significant main effect of blocks was found, F(4, 
216) = 17.28, £<.001. Post hoc analysis indicated that subjects scored lower during 
the first block of trials than the last block during each day of acquisition. No 
significant interactions were found.
No main effects were found for SD for pre-response variable or post-response 
variable, Fs<l. However, a main effect was found for blocks, F(4, 216) = 5.55, 
£<.001, as movement patterns were more variable during the first two blocks of 
acquisition than all subsequent blocks. No main effects were found for days, F<1, 
but there was a significant pre-response variable by days interaction, F(3, 162) =
2.94, £<.05. Simple effects analysis failed to reveal any significant differences.
Retention. The retention results for movement patterns are presented in Figures 
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= 5.12, £<.01, (see Figure 12). Post hoc analysis indicated that subjects who 
received KP (M=6.4; SD=.60) scored significantly higher for movement pattern 
scores than subjects who received VTR (M=5.82; SD=.86) and No FB (M=5.61; 
SD=.85). No main effect was found for pre-response variable (see Figure 13), nor 
were there any significant interactions Fs< l. Analysis of SD data revealed no 
significant effects for pre-response or post-response variables.
Transfer. Transfer data are shown on the right-hand side of Figures 12 and 13.
A significant main effect was found for post-response variable, F(2, 54) = 4.59, 
£<.05. Post hoc analysis revealed the same between-groups pattern as in acquisition 
and retention (KP, M=6.4, SD=.56; VTR, M=5.77, SD=.96; No FB, M=5.67,
SD=.85). No main effect was found for pre-response variable or for blocks, Fs< l.
A significant pre-response variable by blocks interaction was found, F(2, 108) =
3.81, £<.05. However, simple effects analysis revealed no significant differences in 
any block of transfer. Inspection of variability data indicated no significant main 
effects of pre-response or post-response variables, £>.05. A significant main effect 
for blocks was found, F(2, 108) = 3.25, £<.05, as movement pattern scores were 
significantly less variable during the final block of transfer.
Free Recall Test
The acquisition phase for free recall data were analyzed in a 2 x 3 x 4 (Pre­
response Variable x Post-response Variable x Days) ANOVA with repeated measures 
on the last factor, while retention data for free recall were analyzed in a 2 x 3 (Pre-
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response Variable x Post-response Variable) ANOVA. Inter-rater reliability was 
tested on 10% of the total free recall tests (n=30), with agreement at 95.9%.
Acquisition. Analysis of free recall acquisition data revealed a significant main 
effect of pre-response variable (see Figure 14), F (l, 54) = 79.70, £<.001, as subjects 
who received verbal instructions (M=6.58, SD=1.40) scored significantly higher than 
those who received modeling (M=3.47, SD=1.21). No significant main effect was 
found for post-response variable, F<1. However, there was a significant main effect 
for days, F(3, 162) = 31.81, £<.001. Post hoc analysis indicated that scores were 
significantly lower for Day 1 than all subsequent days, and Days 3 and 4 were 
superior to Day 2. No significant interactions were found.
Retention. Analysis o f data from the retention test revealed only a significant 
main effect for pre-response variable (see Figure 14), F (l, 54) = 43.33, £<.001, as 
subjects who received verbal instructions (M=7.17, SD=1.82) scored higher than 
subjects who were presented with modeling (M=4.07, SD=1.68) .
Declarative Knowledge Test
Data from the two declarative knowledge tests were analyzed in a 2 x 3 x 2 
(Pre-response Variable x Post-response Variable x Test) ANOVA with repeated 
measures on the last factor. Analysis of declarative knowledge scores revealed a 
significant main effect of pre-response variable, F (l, 54) = 54.05, £<.001, as subjects 
who received verbal instructions (M=8.98, SD=1.22) scored higher than subjects who 
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variable was found, F(2, 54) = 3.04, £<.05. However, post hoc analysis revealed no 
statistical differences between groups (KP, M=8.15, SD=1.44; VTR, M=7.87, 
SD=2.19; No FB, M=7.15, SD=1.85). A significant main effect of test was also 
found, F ( l, 54) = 11.61, £<.001. Inspection of test scores indicated that subjects 
scored higher on the second test (M=7.98, SD=1.91) than the first (M=7.46, 
SD=2.00). There were no significant interactions.
Visual Recognition Test
Data from the two visual recognition tests were analyzed in a 2 ,x 3 x 2 (Pre­
response Variable x Post-response Variable x Test) ANOVA with repeated measures 
on the last factor. Inspection o f visual recognition data indicated no significant main 
effect o f pre-response or post-response variables, F s< l, nor was there a main effect 
o f test, F (l, 54) = 2.57, £>.05. However, a significant pre-response variable by test 
interaction was found, F (l, 54) = 7.47, £<.01. Simple effects analysis indicated that 
subjects who received modeling improved significantly from Test 1 (M=7.80, 
SD=1.60) to Test 2 (M=8.57, SD=1.27), whereas verbal instructions subjects scored 
similarly on both tests.
Multiple Regression Analysis
Stepwise multiple regression analysis was performed to investigate the predictive 
power o f cognitive representation test scores on movement pattern production and 
accuracy scores. Inspection of the regression analysis following two days o f practice 
revealed that only declarative knowledge scores were a significant predictor for 
movement pattern production, F (l, 58) = 7.64, £<.01, (R2 = .11), with no significant
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predictors for accuracy. Following retention, declarative knowledge scores were 
again found statistically reliable predictors for movement patterns, F (l, 58) = 5.93, 
£<.01, (R2 = .09). There were no reliable predictors for accuracy. Free recall and 
visual recognition scores were not significant predictors for either dependent 
measure.
Questionnaire Data
Questionnaire data revealed that pre-response information was thought to be 
helpful during the first two days of learning. Reports indicated that the task- 
descriptive information contained in modeling and verbal instructions was felt to 
improve movement patterns and accuracy scores. For subjects who received post­
response information, KP was reported to be useful throughout practice while the 
majority o f subjects who received VTR stated it was only helpful following one or 
two days of practice.
Following two days of practice, many subjects described modeling and verbal 
instructions as "becoming monotonous" and "boring". In fact, several reported day­
dreaming during presentation of the model and verbal instructions. At this point in 
learning, several subjects stated that the information would have been helpful only as 
a refresher at the start o f practice.
While modeling and verbal instructions were reported to be less useful after two 
days of practice, KP and VTR were considered as very important for detection and 
correction of errors. Learners indicated that by the second or third day o f practice, 
they knew what to look for when watching their performance. In nearly all cases,
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subjects stated that KP and VTR were useful for correcting inaccurate movement 
patterns. In addition, several subjects in the modeling/KP condition reported using 
KP as a cue for the upcoming model presentation.
Discussion
The results of Experiment 2 indicated that in retention conditions of information 
withdrawal, subjects who received pre-response but no post-response information 
achieved significantly lower accuracy scores than those who received both pre­
response and post-response information. These findings demonstrate the importance 
of presenting learners with pre-response information that describes what to do, 
followed by post-response information that describes what the learner did. Findings 
further suggested that the presentation of knowledge of performance (KP) following 
either modeling or verbal instructions has the most powerful effect on learners, as 
subjects who experienced the KP condition were superior to no-feedback conditions 
for both primary dependent measures (accuracy and movement patterns), while 
videotaped replay (VTR) was only better than no-feedback for accuracy. In addition, 
transfer test results were similar to Experiment 1, with accuracy scores decreasing 
while movement patterns remained the same.
The strong influence of KP on learning a correct movement pattern may be 
attributed to the nature of information provided. KP information was based solely on 
the movement o f the learner, and as such was an external source for error detection 
and subsequent movement pattern correction. Questionnaire data indicated that 
feedback about specific body parts cued the learner’s attention to make corrective
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changes on upcoming trials. Apparently, KP statements directed attention to specific 
components of subsequent modeling and verbal instructions. Ensuing trials were 
probably attempted with heightened kinesthetic awareness of those specific 
components, and consequently resulted in improved movement pattern production.
In addition, prompting the learner to specific components of the task may have led to 
greater cognitive involvement, as there was a trend for higher declarative knowledge 
scores by subjects who received KP.
While KP feedback was found to facilitate greater accuracy scores and correct 
movement patterns, results indicated that VTR feedback was superior to no-feedback 
conditions only for accuracy scores. Subjects who received VTR were responsible 
for detection of their own errors in the movement pattern, thus putting learners with 
lower levels of declarative knowledge at a disadvantage. Without cues pertaining to 
specific components of the swing, the learner may not have known what to attend to. 
The fact that VTR did assist learners in generating accuracy scores equivalent to the 
KP group and higher than the no-feedback condition indicates that this type of 
information was useful. These findings may demonstrate support for Gentile’s 
(1972) proposal concerning goal-confusion and different movement organizations that 
effectively realize the same goal. With the primary goal of achieving higher 
accuracy scores being accomplished, less attention may have been focused on the 
movement pattern. The VTR group may have differed from the KP group on 
movement patterns because the KP group had a statement presented to them 
lollowing each attempt, thus forcing greater attention on the movement pattern.
Tests of cognitive representation indicated that declarative knowledge increased 
over practice and was a significant predictor for production of movement patterns, 
although accounting for only a small portion of the variance. These findings support 
Anderson’s (1982) position that learning a motor skill requires initial encoding of 
facts that are used when generating behavior. Many motor behavior theorists agree 
that early learning is characterized by considerable cognitive involvement of the 
learner (Adams, 1971; Fitts & Posner, 1967; Gentile, 1972). Carroll and Bandura 
(1982, 1985, 1987, 1990) have consistently found that, until learners develop an 
adequate cognitive representation of the task, movement reproduction is poor. 
However, movement reproduction improves greatly once a representation o f the 
correct movement pattern is acquired.
Visual recognition ability was also found to be a statistically reliable predictor of 
movement patterns, although only later in practice. Tests of visual recognition 
indicated that subjects who received modeling were much better at recognizing the 
correct movement pattern on the second test. It is possible that early in modeling, 
subjects watched one body part at a time, while repeated exposures facilitated 
development of representations for the sequential action of body parts that comprise 
the entire movement. However, test/retest methodology can lead to confounds 
following the first test. For example, the first set of cognitive representation tests 
may have prompted greater attention to specific components of the movement during 
the last two days o f practice. Overall, findings of improved scores on tests of 
cognitive representation, coupled with improved behavioral outcomes, lends support
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for Carroll and Bandura’s (1990) contention that improvements in performance and 
learning can be attributed to the strengthening of central representations held by the 
learner.
The present study suggests that, for sports skills requiring adherence to a specific 
movement pattern, optimal results will occur when using KP in conjunction with 
either modeling or verbal instructions. However, for sports skills in which accuracy 
is the measure of achievement, such as the golf shot used in this experiment, both 
knowledge of performance and videotaped replay are equally effective in conjunction 
with the pre-response variables of modeling and verbal instructions.
Investigating the use of pre- and post-response learning variables provided the 
impetus for the first purpose o f this experiment, while the second purpose was to 
investigate interactions that might occur between types of pre-response and post­
response learning variables. The results indicated that no significant interactions 
occurred between pairs of variables. It is possible that, for a familiar task such as 
the golf shot, the value of the distinct information conveyed by each variable is 
reduced. Diminishing distinctions between types of information may extenuate the 
effect o f such information, thus reducing the likelihood of interactions between 
variables. Although the present study failed to uncover relationships between these 
pre- and post-response learning variables, future research may discover interactions 
when investigating motor tasks that are unfamiliar to the learner. Such research may 
then find differential learning due to the differences in information conveyed by 
various augmented learning variables.
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The results of Experiment 2 indicate that a combination of pre- and post­
response information facilitates greater skill learning than pre-response information 
alone. These findings revealed the powerful effect of combining task-descriptive 
information with performance-based feedback. While combining pre- and post­
response information was found to improve behavioral performance, no significant 
interactions occurred between types of pre- and post-response learning variables. 
Discovery o f significant interactions between types of augmented information could 
have a great influence on practitioners ability to facilitate motor skill learning.
Further study of such interactions appears warranted, but may require methodological 
changes. In particular, investigations may consider the role of task familiarity when 
testing interactions of various augmented learning variables.
General Discussion
The present experiments sought to investigate the role of modeling, verbal 
instructions, videotaped replay (VTR), and knowledge of performance (ICP) in 
learning a novel motor task. Experiment 1 examined how each learning variable 
facilitated performance and learning when presented as an independent source of 
information, while Experiment 2 was designed to explore the interactive effects of 
pre-response (modeling and verbal instructions) and post-response (VTR and KP) 
learning variables. This was a unique approach to the investigation of pre- and post­
response information, since previous research has looked at the effect of modeling, 
verbal instructions, videotaped replay, and knowledge of performance in isolation. 
Such a design has intuitive appeal because practitioners rarely present novices with 
just one type o f information. This type of approach is a first step to uncovering the 
best combination o f learning variables to improve motor skill learning.
Taken together, these experiments show the importance of investigating the most 
appropriate use of pre-response and post-response information. When novices were 
presented with each variable independently (Experiment 1), modeling and verbal 
instructions conditions were superior to VTR for skill learning, while KP promoted 
learning similar to modeling and verbal instructions but not statistically greater than 
VTR. These findings suggest that early learners require task-descriptive information 
for development of cognitive representations rather than performance-based feedback. 
However, when compared with subjects who received both pre- and post-response 
information (Experiment 2), subjects in the modeling-only and verbal instructions-
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only groups scored much lower in terms of accuracy and movement pattern 
production. These results indicate the robust effect that kinematic feedback 
information can have on motor skill acquisition.
The findings from these studies may have implications for practitioners’ use of 
augmented learning variables. Verbal instructions and demonstrations should be 
presented until learners have a sufficient understanding of what to do. Clearly, the 
novice performer must first receive task-descriptive information to develop an 
understanding of the task, and later be presented with performance-based information 
that aids in error correction and guides subsequent responses.
The powerful effect of post-response information was particularly evident when 
KP followed pre-response information. A recent learning paradigm proposed by 
Schmidt and Young (1991) suggests that KP may be the most potent form of 
information feedback. The authors contend that the kinematic information conveyed 
by KP may guide subsequent production of movement. The results of Experiment 2 
indicate that KP was especially useful for learning the correct movement pattern 
when combined with modeling or verbal instructions. These findings have strong 
implications for coaches of sports that are based on movement form, such as 
gymnastics and diving. Provision of KP, in conjunction with task-descriptive 
information, should result in higher levels of task comprehension and improve 
response production. Questionnaire data revealed that learners were cued to specific 
components of the model or verbal instructions, and this cueing effect resulted in 
higher levels of cognitive representation and improved behavioral outcomes.
While the value of presenting both pre- and post-response information is clear, 
reasons for the lack of behavioral difference between learners who received modeling 
and those who received verbal instructions remain unclear. It was hypothesized that 
these variables would convey different types of information about the task, and 
therefore would create learning differences. However, task characteristics may have 
a role in determining the effectiveness of various learning variables. Gould (1980) 
suggested that previously learned activities may have an effect on learning a novel 
motor skill. It was proposed that "component-movement-novelty" has an influence 
on the effectiveness of modeling, although no modeling effects were found for a task 
with a high degree of novel component movement patterns. These findings indicate 
that modeling can have differential effects on various tasks, while research on 
modeling of familiar tasks has produced equivocal results (see Scully & Newell,
1985, for a review). Inspection of questionnaire data indicated that the golf shot was 
a task that subjects were already familiar with. Familiarity with the overall topology 
of the swing may diminish the effect of modeling since the information conveyed by 
the model is not new to the subjects. Similarly, verbal instructions pertaining to a 
familiar task may contain redundant information that would otherwise be useful if the 
task was not familiar. While both modeling and verbal instructions were shown to 
facilitate motor skill learning, determining how learning is differentially affected by 
each may be difficult when using a familiar task.
Overall, the findings of these two experiments indicate that greatest learning will 
result when subjects are initially presented with task-descriptive information that
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facilitates greater understanding of the task, and are later presented with 
performance-based information that can be used as a comparison for guiding 
subsequent responses. Directions for future research might include further inspection 
of pre-response and post-response variables in learning more novel tasks, and how 
the nature of each affects learning. Such study may aid in discovering the most 
effective use of various types o f information. Investigation of issues such as which 
variables facilitate learning for familiar and unfamiliar tasks, the point at which 
information becomes redundant, and how advanced learners react to pre- and post­
response information should further our understanding o f the value o f augmented 
learning variables. Greater knowledge of how and when to use augmented 
information should improve teaching practices, thus expediting the process of motor 
skill learning.
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Although physical practice is considered the most important component for 
motor skill learning (Magill, 1989), provision of augmented information can 
stimulate and expedite the learning process. Augmented information is provided to 
the learner from some external source, and is usually a supplement to intrinsic 
information (Schmidt, 1988). For example, teachers and coaches furnish students 
with information concerning previous responses by providing kinematic analysis, 
response outcomes, demonstrations, and prescriptive instructions that are intended to 
affect future attempts by the learner. Each type of feedback provides the performer 
with different information, although similarities can occur. In any case, it is 
important for practitioners to have a clear understanding of how each type of 
information will be received and used by the learner.
Accurate and appropriate feedback can greatly affect the learning process, and 
cultivate an evolution from novice to accomplished performer. Learning theorists 
(Adams, 1971; Anderson, 1982; Fitts & Posner, 1967; Gentile, 1972) have 
characterized the learning continuum as consisting of stages, or phases, in which 
particular traits are common among performers. Although models may differ with 
regard to the number of stages, it is agreed that initial performance of motor skill 
learning is characterized as inefficient and inconsistent. However, with practice the 
learner can perform consistently better and, finally, move toward the end o f the 
learning continuum where performance is highly consistent and successful.
This evolution of the novice performer is worthy of inquiry by researchers. 
Discovery ol components that are critical to expert performance may guide
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instructional strategies that "take the novice through a different succession of stages, 
yield fewer failures o f learning, and bring about the attainment of higher levels of 
achievement" (Chi & Glaser, 1980). A close investigation of novices and experts 
may yield insight concerning the use of information at various stages of learning. 
Certain types of information could benefit learning early in practice, whereas other 
types may provide the learner with information that is more useful later in practice.
The purposes of this review section, therefore, are to: (a) examine various 
learning models, to develop a thorough description and explanation of the learning 
process for motor skills; (b) develop an understanding of characteristics that 
distinguish novices from experts, and; (c) probe into features o f selected learning 
variables to determine how each provides learners with information that facilitates 
performance and learning. Variables included will be: modeling, knowledge of 
results (KR), knowledge of performance (KP), and videotaped feedback, and; (4) 
discuss the relative effectiveness of each variable as it interacts with the perform er’s 
position along the learning continuum. Conclusions and hypotheses will be drawn 
with the intention of suggesting avenues for future research projects.
Stages o f Learning Models 
When learning a novel motor skill, behavioral changes generally follow a similar 
chronology. Motor behavior theorists have identified characteristics that learners 
exhibit during early learning, at an intermediate point in learning, and advanced in 
learning. These levels of skill advancement are referred to as stages, and learning 
theorists generally propose two or three stages in motor learning models. This
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review section will consider five learning models: (a) Fitts and Posner’s (1967) three- 
stage model, (b) Adams’ (1971) two-stage model, (c) Anderson’s (1982) two-stage 
model, and (d) G entile’s (1972) two-stage model, and (e) Newell’s (1985) 
development of learning paradigm. Each of these will be examined, and then 
similarities and distinctions between the models will be discussed.
Fitts and Posner’s Model
The first model to be explored will be the classic stages of learning model 
proposed by Fitts and Posner (1967). Consisting of three phases, each phase has 
definite, discernible characteristics, although transition from one stage to another is 
considered a gradual merging. In this model, motor learning is believed to depend 
on hierarchical and sequential organization of skills. That is, existing skills must be 
modified to accommodate desired behavioral changes, and each phase of learning is 
dependent on the previous one.
The first stage of Fitts and Posner’s model is named the Early or Cognitive 
phase, as learners must attempt to understand a novel task, and what it demands. 
Performance outcomes are inconsistent, and errors are characterized as "grossly 
inappropriate," with the wrong sequencing of acts, and responses to the wrong cues. 
Despite the nature and number of errors committed in this phase, the actual amount 
of learning is greatest in this initial phase because there is so much room for 
improvement.
Following the Cognitive phase of learning is the second stage, called the 
Intermediate or Associative phase. The Associative phase is marked by the
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emergence of new patterns that are congruent with task demands and the gradual 
elimination o f errors that hindered earlier performance. The duration of this phase is 
dependent on the complexity o f the skill to be learned, and the amount of transfer 
that is available from previously learned skills. The third stage o f Fitts and Posner’s 
model is called the Final or Autonomous phase. Performance requires little cognitive 
processing, and is less subject to interference from environmental distractions. It 
should be noted that although skills may be performed without conscious effort, 
learning continues and is evidenced by responses becoming gradually more rapid and 
efficient. However, learning that occurs during the autonomous phase does so at a 
continually decreasing rate.
The Fitts and Posner (1967) stages of learning model has provided motor 
learning researchers with a basic framework for identifying learners based on three 
phases o f skill acquisition. However, Anderson (1982) states that although "these 
general observations about the course of skill development seem true for a wide 
range o f skills, they have defied systematic theoretical analysis" (p.369). Anderson 
(1982) subsequently proposed a theory that is based on cognitive skill acquisition and 
provides an explanation of the phenomena associated with the Fitts’s (1964; Fitts & 
Posner, 1967) model. Anderson’s (1982) initial (declarative) stage seeks to explain 
Fitts and Posner’s cognitive phase, the second (knowledge compilation) stage 




Anderson (1982) proposed a two-stage theory of cognitive skill acquisition based 
on the ACT production system (Anderson, 1976). ACT production system theory 
makes a fundamental distinction between declarative and procedural knowledge, with 
declarative knowledge represented as a propositional network o f facts and procedural 
knowledge represented as productions, which specify when and what actions will be 
taken.
The initial stage of Anderson’s model is called the declarative stage, and is 
characterized by the encoding of facts about the skill to be performed. With 
practice, declarative facts are gradually converted into procedural form for solution 
methods that are particularized to the domain. This process is called knowledge 
compilation, and it’s features include speedup of the task, elimination of piecemeal 
application o f component parts, and dropout o f verbal rehearsal. Two subprocesses, 
called composition and proceduralization, constitute the knowledge compilation 
process. Composition takes several productions that follow each other and collapses 
them into a sequential action. The second subprocess, proceduralization, builds new 
productions that no longer require domain-specific declarative information to be 
retrieved into working memory.
The final stage of Anderson’s model is called the procedural stage, and is 
characterized by task performance that has become automatized and continues to 
improve in efficiency and speed of completion. Advances in speedup are no longer 
attributed to further composition, but rather, to more selective methods o f search for
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appropriate paths to solutions. Anderson refers to continued learning underlying this 
selectivity as tuning. Tuning consists of three learning mechanisms: generalization, 
discrimination, and strengthening. Generalization is the process by which production 
rules become broader in their range of applicability. Discrimination, on the other 
hand, is a process that restricts the range of application of production rules to just the 
appropriate circumstances. Strengthening mechanisms are necessary to provide a 
foundation for productions so that errors do not destabilize the ACT system, as better 
rules are strengthened and poorer rules are weakened.
To summarize Anderson’s two-stage model, a clear distinction is made between 
declarative knowledge (propositional network of facts) and procedural knowledge 
(production system). Knowledge is first encoded declaratively, and this stage is 
followed by a gradual integration of productions into procedures that no longer 
require facts being brought from long-term storage into working memory. Instead, 
actions become automatized and no longer require active processing.
Adams’ Model
Shortly after Fitts and Posner (1967) published their stages of learning model, 
Adams (1971) proposed a two-stage motor learning model that is based on the 
concept of feedback in a closed-loop system. The closed-loop nature of this model 
refers to the continual comparison between the desired goal and actual outcomes. 
Adams’ model was designed to explain simple movements that are slow and self- 
paced, thus allowing continual proprioceptive feedback to the learner. The 
components o f this model are the: (1) Memory Trace, which is responsible for
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selecting and initiating the response preceding the use o f the perceptual trace, thus 
providing the learner with motor recall of a given task, and; (2) Perceptual Trace, 
which is responsible for response recognition, and as such becomes the standard of 
comparison used to adjust upcoming movements. The strength o f these traces 
becomes the basis for self-generated movements, thus determining the necessity of 
external feedback to successful performance.
The initial stage o f Adams’ model is the Verbal-Motor stage, and is characterized 
by active, conscious, cognitive processing that greatly influences the performer.
Verbal and sensory feedback are employed by the learner to guide response 
production. Verbal feedback, in the form o f knowledge of results (KR), provides 
error information that the learner can use to correct previous mistakes and guide 
future performance. KR should be precise and presented with sufficient time for 
processing prior to the next trial. Withdrawal o f KR leads to performance 
decrements due to the learner’s weak perceptual trace.
The second stage o f Adams’ model is called the Motor stage, and is identified by 
learners operating without the benefit of external feedback. The perceptual trace is 
strong due to repeated acquisition trials under conditions of KR. Following KR 
withdrawal, the learner continues performance based on the last acquisition trials, and 
each subsequent correct response further strengthens the perceptual trace. Learning 
is self-generated, and only sensory feedback is required to perform correct responses.
In summary, Adams’ model is based on the degree to which learners rely on 
feedback. Early learning requires verbal and sensory feedback for successful
79
performance. As practice continues, the perceptual trace becomes stronger and the 
learner becomes less dependent on verbal feedback. Eventually, the strength o f the 
perceptual trace is so great that only sensory feedback is required for successful 
performance.
Gentile’s Model
Approximately the same time that Adams (1971) presented his stages o f learning 
model for simple, self-paced movements, Gentile (1972) proposed a two-stage 
learning model that encompassed a wide variety of skilled movements. Gentile’s 
model addresses cognitive demands placed on the learner, critical features o f the 
task, and also establishes an important role for the environment in motor skill 
acquisition.
Gentile’s initial stage of learning is focused on the learner gaining cognitive 
understanding of the task, and is named "getting the idea o f the movement" (p. 5). 
Once the learner has at least one trial resulting in successful goal attainment and 
proper execution of the movement response, Gentile suggests that the learner may 
now enter the second stage of skill acquisition. The number of confirmatory 
responses prior to advancement will be different for each person. However, at some 
point the learner will attain "a basic grasp of a movement plan that works and now 
proceeds to a different stage o f learning" (p. 11). After attaining a basic concept of 
the goal and how it may be achieved, the learner seeks consistency of performance 
and, if necessary, refinement o f prior movement patterns.
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Advancement beyond the initial stage brings the learner into Gentile’s second 
stage, called fixation/diversification. At this point of learning, environmental 
conditions determine the learner’s strategy for gaining consistently higher 
performance. A constant, unchanging environment necessitates attempts at 
replication, or fixation, of the correct motor pattern. Movement responses performed 
when regulatory environmental conditions remain constant are referred to as closed 
skills. Thus, learners can restrict the variability of responses and move toward an 
habitual motor pattern that will achieve consistency of execution, maximal efficiency, 
and the highest levels of goal-attainment.
While closed skills require the learner to narrow the variability o f movement 
responses, open skill activities demand that the performer broaden the range of motor 
patterns used for goal-attainment. For open skills, learners are confronted with 
environmental conditions that are variable during performance. The learner must 
expand, or diversify, the original motor pattern to accommodate a changing, unstable 
environment. Therefore, it is necessary for the learner to develop a repertoire of 
responses that can accommodate a variety of environmental situations.
Open skill activities involve complex decision making on the part o f the 
performer due to time-pressure created by objects moving through space and unequal 
probabilities of regulatory stimuli occurrence. Performers must determine the 
likelihood of each potential environmental condition in order to prepare the 
appropriate motor pattern for action. Failure to establish probabilities of event
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occurrence results in relatively slow processing and execution, whereas "priming" the 
system for a particular movement pattern facilitates immediate execution.
Summarizing Gentiles stages of learning model, great importance is placed on 
cognitive processing early in learning. The learner must understand the goal, the 
environment, and one’s anticipated movement pattern(s) during the "get the idea of 
the movement" stage. Once the learner has established the correctness of the 
movement pattern, and has successfully attained the goal, the second stage may be 
entered. Movement patterns may be "refined and retained, or markedly altered, 
depending on the nature of environmental control" (p. 11). The role of the 
environment is o f great importance in the second stage o f learning, as closed and 
open skill activities require different practice strategies by the learner. Closed skills 
demand precise, consistent repetition of the same movement pattern, whereas open 
skills require a repertoire of movement patterns for encountering variable regulatory 
stimuli.
Newell’s Model
To this point, discussion on stages of learning models has emphasized the role of 
cognition in motor skill learning. However, Newell (1985) has examined skill 
acquisition in a different light, by proposing that investigation focus on what 
information facilitates learning rather than how the information is processed. Skill 
learning is addressed from a motor control viewpoint in which an ecological 
approach is adopted. The basic premise for this approach is that man and the
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environment have evolved together, with the environment presenting "affordances" 
that specify the behavior of man without intervening cognitive processes.
Following Kugler, Kelso, and Turvey’s (1980) interpretation of coordination, 
control, and skill, Newell (1985) offered a detailed, specific explanation for each of 
these terms. Previously, the terms had been used generically, and often 
interchangeably, to describe performance. The importance of distinguishing between 
them is clear, since each is used to describe a different, yet related, element in motor 
skill acquisition.
The early stage of learning a motor skill consists of acquiring the appropriate 
movement pattern, or topology, for successful execution. Coordination, as defined, is 
"the function that constrains the potentially free variables into a behavioral unit" (p. 
297), and as such, is the collection of topological characteristics of the movement. 
Coordination is evidenced by the relative motion of the body and limbs in a 
movement pattern. The coordination function of a movement necessitates 
constrainment o f body parts, particularly when tasks involve multiple degrees of 
freedom. Typically, initial attempts at the coordination process lead to excessive 
constrainment o f limbs until the learner becomes comfortable with the movement 
pattern, during which time there is a gradual release on the restriction o f movement.
As the relative motion features of coordination are emerging, scalar properties of 
each variable in the movement must also be discovered. This is the role of the 
control function of movement. Control is the process of parameterizing the 
coordination function, and is responsible for improvement and refinement o f the
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movement pattern. The control function, therefore, is the amount o f effort or force 
supplied by each component of the behavioral unit.
When the scalar values approach optimal levels for all segments, skilled 
performance is the result. Skill is defined as the optimal parameter assignment o f all 
controlled variables in the movement pattern, although defining optimal 
parameterization of the coordination function is not easy. Kinematic outcomes are 
the obvious choice for determining skilled performance, but Newell proposes that the 
concept of efficiency of movement be considered as well. Efficiency, which may be 
expressed in terms of energy expenditure, is believed a good index for measurement 
of optimization. However, efficiency is difficult to quantify and may not be 
appropriate for sedentary tasks that require little energy expenditure.
Optimization criteria may be dependent on the nature o f the task since some 
activities, such as diving, specify the exact movement pattern to be performed. Other 
activities, such as throwing, allow variations between individuals, although 
mechanical principles such as transfer o f momentum will be invariant.
Understanding the interaction o f constraints from the organism, environment, and 
task will facilitate optimization of the coordination and control functions. Finally, 
Newell submits that "the principle of optimization is central to motor skill 
acquisition, because it provides the necessary basis against which the process of 
learning and the impact of learning variables can be understood" (p. 305). 




Investigation into stages o f learning models reveals that many theorists (Adams, 
1971; Anderson, 1982; Fitts & Posner, 1967; Gentile, 1972) believe early learning is 
greatly influenced by active cognitive activity. Understanding the task and associated 
demands is central to developing improved responses and consistency by the learner. 
As learning progresses, active cognitive activity decreases and processing becomes 
increasingly automatized. Performance characteristics of the learner evolve from 
inappropriate and inconsistent to actions that are precisely correct and highly 
consistent. Overall, there appears to be an inverse relationship between conscious 
cognitive activity and level of proficiency. That is, learners exhibit a great deal of 
active cognitive processing at low levels of skill due to poor understanding of the 
task and environment. Advanced learners have a great amount o f knowledge about 
the task and environment, and have proceduralized activities to a point where very 
little active cognitive processing is required.
Although motor skill acquisition is often analyzed in terms o f cognitive 
principles, Newell (1985) has expanded a theory based on direct perception that 
examines what information is used by the learner rather how the information is 
processed. Coordination, control, and skill are functions that occur as a result of 
practice, which makes the performer in tune with personal, task, and environmental 
constraints.
85
Distinguishing Characteristics o f Novices and Experts 
The discussion in the preceding section indicated that acquiring and perfecting a 
novel motor skill requires that the learner undergo an evolution, of sorts. Early 
learning is marked with much cognitive processing that is self-directed and 
performance levels are low. Gradually, cognitive activity becomes more automatic 
and performance levels increase. The most obvious indicator o f becoming "more 
expert" at a motor task is the response outcome of the individual. However, 
evolving from novice to expert also requires covert development of the individual. 
Improvement of perceptual attunement to the environment and increasing the depth 
and breadth of knowledge structures appears critical for the evolving novice.
The next section o f this literature review will examine characteristics o f novices 
and experts, and delineate differences between them. Three subsections will be 
organized as follows: (1) Visual Factors; (2) Knowledge Structures, and; (3) 
Movement Outcomes. These subsections were determined by the natural progression 
of occurrences in a sporting environment. That is, environmental stimuli are first 
perceived, motor plans are then established, and a response is generated. Although 
this discussion will be divided into the aforementioned sections, it must be noted that 
there is potentially a great deal of information overlap. The purpose of creating 




The distinction between expert and nonexpert perceptual motor performance has 
long been a topic of interest for motor behavior researchers (Poulton, 1957; Leonard, 
1953). Intuitively, one would believe that experts possess superior physical qualities 
necessary for performance. Factors such as visual acuity, reaction time, and 
coincident-anticipation timing are factors that reflect efficiency of the central nervous 
system, and seem critical for distinguishing experts from nonexperts. However, these 
perceptual factors that have logical and intuitive appeal do not provide a ready 
answer for expert/nonexpert distinctions. In fact, it has been found that expert 
performers sometimes have below average visual acuity. For an extensive review of 
experts’ visual acuity, see Starkes and Deakin (1984).
Recent reviews (Garland & Barry, 1990; Starkes & Deakin, 1984) have examined 
the expert/nonexpert paradigm in search of traits and/or characteristics that would 
provide clear delineation. Starkes and Deakin (1984) approached the 
expert/nonexpert question by making distinctions between perceptual and cognitive 
factors. Perceptual factors were termed "hardware" components of the individual, 
while cognitive factors were called "software".
"Hardware" under review included a visual factor, stereopsis, and an information 
processing factor, simple reaction time. Findings indicated that expert performers 
had no clear superiority for either of these hardware components. However, 
investigation into software revealed significant differences between expert and 
nonexpert performers. Software analyses included recall of game-structured
87
information, perceptual anticipation, signal detection, and complex decisions.
Experts exhibited superiority for all software components, although findings for 
decision making time were less conclusive. Clearly, experts exhibited possession of 
a larger and more detailed declarative knowledge base.
In a subsequent study, Starkes (1987) attempted to determine the relative 
contribution o f hardware and software components for expert field hockey 
performers. Results indicated that elite performers’ dynamic visual acuity and 
coincident-anticipation abilities were no different from lesser skilled players, and the 
expert group scored worst on the reaction time test. However, tests of software 
indicated that elite players have superior recall of game-structured information, make 
use of advance visual cues for prediction of shot location, and make tactical 
decisions more accurately than do lesser skilled players. Starkes’ (1987) findings 
clearly suggest that expert field hockey players possess a more elaborate and detailed 
knowledge base, in terms of declarative and procedural knowledge. These results are 
congruent with previous sport-specific tests, and will be discussed in a later section 
on knowledge structures.
Although static and dynamic visual acuity have not proven critical to the 
development of an expert, the importance of studying visual information processing 
of experts in sport situations must not be overlooked. Researchers have found 
differences between elite and less-elite performers when studying the use of advance 
visual cues and visual search strategies that experts employ (Jones & Miles, 1978). 
Each ol these factors will be considered as they relate to the expert/novice paradigm.
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Advance visual cues. For open skill activities, the importance of processing 
environmental information quickly is obvious. Time-pressure inherent in sports such 
as baseball, tennis, and badminton require the perfomier to extract relevant display 
cues from the environment and react quickly and appropriately. Because studies 
have shown that experts do not possess superior visual acuity, researchers have 
suggested that experts make greater use of informational inputs than do novices 
(Abernethy & Russell, 1987b; Goulet, Bard, & Fleury, 1989). In order to address the 
issue of information usage and decision making, tests of temporal and spatial 
occlusion of sport-specific visual information normally used to guide response 
production have been undertaken.
Temporal occlusion studies have been very consistent in finding that experts 
make greater use of sport-specific environmental information (Abernethy & Russell, 
1987a; Abernethy & Russell, 1987b; Goulet, Bard, & Fleury, 1989; Jones & Miles, 
1978; Starkes, 1987; Starkes & Deakin, 1984). Subjects are shown a videotaped 
sport skill that is truncated at various junctures during execution o f the skill. A 
baseline is established when racquet/ball contact is made, and temporal occlusion 
conditions are determined by the amount of time prior to, or following, racquet/ball 
contact. Following the fdm simulation, subjects must predict the landing location of 
the ball, or shuttle. Abernethy and Russell (1987a, 1987b) temporally occluded a 
filmed badminton shot, and found that experts were able to use advance visual cues 
more successfully than novices. The findings indicated that utilization of information 
inputs began between 167 ms and 83 ms prior to contacting the shuttle with the
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racquet. The authors contend that usage of advance visual cues at this early stage 
facilitates superior prediction capabilities for all subsequent occlusion conditions.
Similar findings were reported by Starkes (1987), as subjects (field hockey 
players) were shown a videotape of a shot on goal, and the task was to determine the 
location of the shot within the goal. Results indicated that experts were able to 
predict shot location better than nonexperts, regardless of the occlusion condition. 
These studies provide clear evidence that experts use environmental information at an 
earlier point than novices. Early recognition of display features allow greater 
predictive power, and hence, better response selection by the expert.
Using conditions similar to temporal occlusion, Abernethy and Russell (1987a, 
1987b) occluded spatial components of the visual display in an effort to determine 
relevant sources of information used by experts. Findings indicated that experts were 
able to use both the arm and the racquet as sources o f anticipatory information, 
whereas novices appeared to extract advance information only from the racquet when 
making predictions of shot location. Overall, these results demonstrate that experts 
can extract more environmental information and make better use o f limited quantities 
o f information.
The use o f limited environmental information is often critical to the decision­
making process of the performer. Clearly, the speed and accuracy of decision­
making that experts exhibit distinguishes them from novices. Thiffault (1974) trained 
young hockey players to make faster tactical decisions of "shoot, pass, or skate." 
Results indicated that speed of decision making can be improved, but transfer of
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laboratory-trained decision making to on-ice decision making has received some 
criticism (Starkes, 1987). However, tests of speed and accuracy of decision making 
by experts in field hockey (Starkes, 1987) and soccer (Helsen & Pauwels, 1990) have 
revealed that, given brief glimpses of slides, experts make more accurate "shoot, 
dribble, pass/dodge" decisions. Helsen and Pauwels (1990) also found experts to 
have faster response times than novices.
Visual search strategies. The visual search strategy employed by experts and 
novices is another measure for testing discrepancies in this paradigm. Recent 
research has relied on eye movement recording instrumentation to follow an 
individual’s scanpath, as well as measure the duration of gaze. Visual fixation, 
which is operationally defined by researchers as a stationary state o f the foveal center 
for 120-133 ms (Abernethy & Russell, 1987b; Goulet, Bard, & Fleury, 1989), has 
been used in an effort to determine expert strategies for locating relevant 
environmental information.
Analyses of visual search patterns have provided somewhat conflicting results. 
Bard, Fleury, Carriere, and Halle (1980) found differences between expert and novice 
gymnastics judges’ search locations. Expert judges fixated mainly on the upper body 
of the performers, while novice judges focused primarily on the legs. It was also 
determined that expert judges had fewer fixations than did novices. Ripoll (1988a) 
examined expert and intermediate pistol shooters for visual search strategies during 
8-, 6-, and 4-s shooting runs at 5 horizontally displayed targets. Results indicated 
that experts displaced their gaze and arm independently from target to target, while
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intermediate shooters moved gaze and arm simultaneously, which is the classic 
instruction presented by coaches. When experts were questioned concerning their 
target-to-target search strategy, they believed that they had shifted the gaze and arm 
simultaneously. This led the author to contend that an "auto-adaptation of the 
sensory-motor system to the physical constraints of the task" occurs in expert 
performance. These findings are interesting and such emergent search strategies 
merit future investigation.
However, not all studies have found differences in expert/novice visual search 
strategies. Recent experiments have tested experts and novices in badminton 
(Abernethy & Russell, 1987b), squash (Abernethy, 1990), soccer (Helsen & Pauwels, 
1990), and tennis (Goulet, Bard, & Fleury, 1989), and have found little or no 
difference between expert and novice visual search strategies. These findings led the 
respective authors to conclude that although experts and novices exhibit the same 
characteristics for scanning the display region, the amount and utilization o f extracted 
infonnation appears critically different. Abernethy and Russell (1987b) cautioned 
researchers against making judgements of visual strategies based on eye movement 
recording data, as foveal fixation and attention are not synonymous, and to infer 
attention based solely on visual fixations may lead to incorrect conclusions.
To summarize, tests that temporally and spatially occlude parts o f the visual 
display have clearly indicated the importance of advance visual cue utilization by 
expert performers. Experts have the ability to discriminate between informative 
display features and those of little informational value. Therefore, it is believed that
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experts make greater use of available environmental information to guide subsequent 
predictions and response outcomes.
Knowledge Structures
The investigation of knowledge structures within the expert/novice paradigm has 
produced interesting findings. As Anderson (1982) has noted, experts have a much 
larger propositional network o f facts (declarative knowledge) than novices. Stated 
simply, experts know more than novices. Knowing more includes having more 
conceptual nodes, more features defining each node, more relations interrelating each 
node, and greater strength o f retrieval of related nodes (Chi & Glaser, 1980). The 
discrepancy between expert and novice knowledge bases has permitted researchers to 
examine recall capabilities o f the two. Specifically, recall of game-structured 
information within a sport-specific context has provided the basis for much recent 
research.
The classic study by Chase and Simon (1973) has been the foundation for 
numerous recall experiments in a variety of sports. A master chess player’s recall of 
organized game situations was significantly superior to that of an A-level player, 
which was, in turn, superior to a novice player. Interestingly, recall o f randomly 
placed game pieces produced no differences between the players. This study 
demonstrates that experts tire better able to chunk structured game information into 
meaningful units than less-expert performers.
Since Chase and Simon’s (1973) landmark study, researchers have attempted to 
bring the recall paradigm into sport-specific investigations. Allard and Burnett
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(1985) devised a recall task in which diagrams of basketball plays comprised the 
stimulus information. Results indicated that experts required fewer visual exposures 
to replicate the diagram, thus it was inferred that experts took in more information 
per inspection. In a subsequent experiment, subjects (Canadian W omen’s Basketball 
Team and a control group) were given 30 pictures of basketball skills and drills, and 
asked to categorize them in any manner they chose. Results of the categorization 
task indicated that experts had more clusters of pictures and their categories were 
more detailed.
Two studies by Garland and Barry (1990) used procedures nearly identical to the 
experiments by Allard and Burnett (1985), with football coaches as experts. Results 
indicated that football experts exhibited greater recall and organization o f sport- 
specific information. Also borrowing procedures from previous studies (Allard & 
Burnett, 1985; Allard, Graham, & Paarsalu, 1980), Starkes (1987) found that 
national-level field hockey players displayed superior recall compared to varsity 
players who, in turn, recalled better than novices. Thus, these replications of 
findings improve the strength o f reliability for this type of testing, as well as 
enhancing the generalizability o f expert knowledge structure characteristics across 
sport-specific domains. It should be noted, however, that a recent study by Starkes, 
Caicco, Boutilier, and Sevsek (1990) failed to show the interaction between skill 
level and information structure. The authors contend that inconclusive findings 
resulted from the nature of the task being examined, which was creative modern 
dance. The lack of standard structure and verbal labels, as well as the spontaneity of
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response, make creative modem dance incompatible with the type of expert/novice 
testing undertaken.
Knowledge structure testing is a useful means for making expert/novice 
distinctions. The empirical evidence presented has shown that experts have the 
ability to chunk structured information into meaningful units, as well as exhibit a 
more detailed and elaborately structured knowledge base. Overall, these results 
concur with Chi and Glaser’s (1980) statement that "the semantic network o f an 
expert’s knowledge base is...dense, containing clusters o f related information, 
whereas the network for the novice is sparse, with relatively few highly interrelated 
clusters" (p. 39). Advanced learners possess a more richly developed declarative 
knowledge base that has become proceduralized. Expert performers know what to 
do, as well as how to do it.
Movement Outcomes
Skilled performance is most commonly determined by the proficiency displayed 
to attain a particular goal. The movements, or movement patterns, that generate 
performance outcomes are the basis for this section of the review paper. Whether 
the goal is to perform a dance step, serve into the deuce court, or hit a fastball, it is 
commonly agreed that experts exhibit, among other things, low variability in 
response production (Adams, 1971; Anderson, 1982; Fitts & Posner, 1967; Gentile, 
1972; Newell, 1985). The discussion in this section will focus primarily on research 
findings that address variability as a measure of expert outcomes.
The high level of consistent performance achieved by experts has provided an 
impetus for motor behavior researchers interested in describing expert movement 
characteristics. Hubbard and Seng (1954) studied expert baseball hitters, and found 
that the swing phase of the total hitting movement remained of constant duration, 
while adjustments to velocity o f the pitch were made by varying the duration o f the 
step (stride) and start o f the swing. Tyldesley and Whiting (1975) tested the spatial 
and temporal aspects of swings performed by an expert and an intermediate table 
tennis player. Findings revealed that the swing pattern was similar for both players, 
with the critical difference being the expert’s ability to initiate the swing from the 
same spatial location, while the intermediate player varied the initiation point 
between shots.
These findings led Tyldesley and Whiting (1975) to propose the operational 
timing hypothesis, which states that expert performance is achieved by learning a 
repertoire of consistent motor patterns, any one of which may be selected when 
appropriate for existing environmental conditions. The duration of each motor 
program is invariant, thereby allowing the focus of attention on the spatial location 
and time of motor program initiation. Experts need only predict when to start a 
movement sequence, as the motor program has been planned in advance.
Several recent studies have focused on ball striking tasks in a bi-phasic manner, 
with the backswing and downswing comprising the phases. Ripoll (1988b) tested 
experts under drill (high certainty) and match (low certainty) conditions, and found 
that the movement-preparation phase (backswing) increased during match play, while
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movement-execution (downswing) remained constant. Ripoll proposed that low 
certainty situations lead to behavior that will allow more time to recognize 
environmental constraints, and hence, plan a subsequent response.
Wollstein and Abernethy (1988) tested expert and novice squash players under 
controlled laboratory conditions and natural field conditions. In the first experiment, 
subjects were tested under three ball-striking conditions, with instructions to strike 
the ball either "slow", "medium", of "fast", without any reference as to how the 
outcomes were to be achieved. Results indicated that novices performed with a great 
deal of variability, both within and between stroke speed conditions. Experts, on the 
other hand, maintained constant movement time across stroke speed conditions, and 
elected to increase stroke speed by applying greater force (by increased acceleration) 
from the forearm and racquet. These findings were a bit surprising, as the authors 
were testing the notion o f relative timing invariance. However, the results were then 
interpreted as a strategy for discrete tasks, as based on the preservation o f absolute 
time periods. Relative timing preservation, the authors noted, could be considered 
the appropriate strategy for control of continuous/cyclic skills.
In Experiment 2, natural field conditions were established by experts playing a 
competitive game. Results indicated that backswing movement was slower than the 
downswing, and that greater variability existed in the duration of the backswing both 
within and between subjects. Downswing movement times were essentially invariant 
(approximately 240 ms) within and across subjects. Due to the invariant duration of 
experts’ downswing movements under laboratory-based and field-based conditions,
the experiments conducted by Wollstein and Abernethy (1988) were interpreted as 
supporting, in principle, the operational timing hypothesis proposed by Tyldesley and 
Whiting (1975).
Similar findings of expert kinematic invariance of downswing action were 
uncovered by Franks, Weicker, and Robertson (1985) when examining a field hockey 
drive. Following instructions to hit the ball as hard as possible into a target mat, 
various speeds of stimulus (ball) presentation were introduced under conditions of 
blocked and random order. Findings revealed that regardless of order presentation, 
the preparatory phase and backswing phase were varied in order to produce a 
temporally consistent downswing phase to make contact with the ball. In a recent 
study by Burgess-Limerick, Abernethy, and Neal (1991), a field hockey drive was 
again the task, with experts and novices performing under conditions of "pass to a 
player three meters away" and "shoot for goal...as hard as possible". Results 
indicated that experts imparted significantly higher velocity on the ball under both 
conditions. Kinematically, there were no statistically reliable differences for the 
downswing, yet experts had significantly greater backswing variability than novices.
The studies discussed in this section of expert movement outcomes found that 
experts exhibit a very consistent downswing when attempting to make coincidental 
contact with a moving stimulus. Variability of the backswing is greater, especially 
under environmental conditions that are largely uncertain. Tyldesley and W hiting’s 
(1975) operational timing hypothesis has been interpreted to state that invariance of 
the downswing exhibited by experts effectively reduces task complexity. Invariant
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downswing performance serves to remove one degree of freedom from timing 
problems faced by the player (Burgess-Limerick, Abernethy, & Neal, 1991; Wollstein 
& Abernethy, 1988). Support for the operational timing hypothesis has been 
gathered, especially the position of constant duration of movement times by experts. 
Summary
Beginning with the visual domain, the intuitively appealing belief that expert 
performers possess superior "wiring" that is reflected in better reaction time, visual 
acuity, and overall central nervous system efficiency is simply unsubstantiated 
(Garland & Barry, 1990; Starkes & Deakin, 1984). Rather, research has shown that 
experts make better use of temporal and spatial environmental information 
(Abernethy & Russell, 1987a, 1987b; Goulet, Bard, & Fleury, 1989; Jones & Miles, 
1978; Starkes, 1987; Starkes & Deakin, 1984). Attunement to information cues that 
appear prior to ball flight seems critical to expert performance. The use of advance 
visual cues, as Abernethy and Russell (1987b) state, allows the expert to present the 
impression of having "all the time in the world" (p. 10).
The investigation of expert/novice knowledge structures in sport-specific domains 
has centered on the recall paradigm. Chase and Simon’s (1973) landmark study has 
established a framework for testing the ability to chunk structured information into 
meaningful units. Numerous studies have since shown experts to have greater depth 
and breadth of sport-specific knowledge structures (Allard & Burnett, 1985; Allard, 
Graham, & Paarsalu, 1980; Garland & Barry, 1990; Starkes, 1987; Starkes & Deakin, 
1984). Continued research and manipulation of knowledge structures may help
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realize Chi and G laser’s (1980) belief that novice learners can be assisted from the 
study of experts’ characteristics and the overall learning process may be expedited.
The final section of expert characteristics addressed the issue of movement 
outcomes. Tyldesley and W hiting’s (1975) operational timing hypothesis has 
provided a theoretical framework for researchers to test. The notion that experts 
possess motor programs which prescribe constant duration of movement has held. 
Empirical data has consistently shown that experts exhibit extremely low variability 
in the downswing phase of stimulus striking tasks that require coincident-anticipation 
timing. For this type of task, variability was observed in the backswing and 
preparatory phase prior to the downswing. The reason for this was attributed to a 
variable environment that forced immediate readiness, yet sometimes required 
extended pauses during the backswing while awaiting the exact moment to initiate 
downswing movement.
Selected Learning Variables 
The discussion thus far has focused on stages of learning models and research 
aimed at distinguishing between characteristics of expert and novice performers. To 
this point, no mention has been made concerning external sources of information that 
can facilitate learning a motor skill. This section will examine the effects of selected 
learning variables that augment information inherent to the task. Learning variables 
to be included are: (a) modeling; (b) knowledge of results (KR); (c) knowledge of 
performance (KP), and; (d) videotaped replay. These variables were chosen because
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each provides the learner with descriptive and/or prescriptive information that can be 
used to guide future responses.
Prior to the discussion of learning variables, operational definitions will be made. 
Modeling is considered a pre-response learning variable whose information is 
obtained through visual observation of some environmental stimulus. KR is a verbal 
(or verbalizable) post-response learning variable whose information augments the 
learner’s sensory apparatus, and this information is error-based. KP is another verbal 
(or verbalizable) post-response variable whose information augments the sensory 
input of the learner. However, KP is directed towards the movement pattern rather 
than the actual outcome. Finally, videotape replay will be considered as a visual 
post-response learning variable whose information contains a previous attempt by the 
learner. Each learning variable will be analyzed in terms of empirical findings that 
may indicate relative usefulness for skill learning. Since an exhaustive review of 
each of these variables is beyond the scope of this paper, each variable will be 
considered by major findings as indicated by researchers.
Modeling
The use of demonstration, or modeling, as a teaching tool is widespread among 
practitioners, as teachers and coaches constantly encourage students to "watch me" 
and then "do like I do". Learning to perform a motor skill following observation is 
the basis for modeling as a learning variable (see McCullagh, Weiss, & Ross, 1989, 
for an extensive review). This form of learning is quite common, as Bandura (1986)
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acknowledged "most human behavior is learned by observation through modeling"
(p. 47).
The theoretical framework that drives modeling research has mainly focused on 
Bandura’s (1977) social learning theory, also called mediational-contiguity theory and 
cognitive mediational theory. Many motor learning researchers have adapted the 
theoretical foundations o f Bandura’s (1977, 1986) theory on social learning and 
applied them to the acquisition and retention of motor skills (McCuIlagh, Weiss, & 
Ross, 1989). According to Bandura, modeling consists o f four processes: (1) 
attention; (2) retention; (3) production, and; (4) motivation. In addition to these four 
processes, the learner develops an error detection and correction mechanism for 
evaluation of responses. This is termed conception-matching, and is crucial for 
making comparisons between the target movement and the actual movement that was 
performed. Accurate comparisons allow the learner to use previous attempts to guide 
subsequent responses.
In a series of experiments, Carroll and Bandura (1982, 1985, 1987, 1990) have 
attempted to measure the effect o f modeling on developing cognitive representations. 
Movement reproduction (which is a test of recall) and recognition tests were used as 
indicators o f central storage. Modeled information was presented using a variety of 
procedures that included concurrent and delayed modeling, visual monitoring, motor 
rehearsal, and varying the number of modeled presentations. Overall, the results of 
these experiments have been taken as support for the cognitive mediation theory.
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Findings indicated that visual observation facilitates development o f improved 
cognitive representations, which result in superior reproduction accuracy.
Investigation o f modeling has included kinematic outcomes exhibited by learners, 
although results have been equivocal. Southard and Higgins (1987) found videotaped 
demonstration by a racquetball expert to have no effect on novices racquetball 
swings. Results indicated that physical practice was the principle component used to 
develop an effective racquetball swing, and the contribution of modeling facilitated 
improvement only when presented in addition to physical practice. In contrast to 
Southard and Higgins (1987) findings, Whiting, Bijlard, and den Brinker (1987) 
found that viewing a videotape of a modeled ski simulator skill resulted in 
performance that was greater in fluency (smoothness of movement) and produced 
more consistent movements than for those subjects who practiced but did not view 
the modeled performance. Similarly, Schoenfelder-Zohdi and Magill (1990) found 
that modeling facilitated immediate improvements for topological characteristics of a 
rhythmic gymnastics rope skill. Findings further indicated that no-modeling 
conditions required feedback concerning the topology of the movement.
Results involving kinematic measures should be considered with caution. Gould 
(1980) suggests that modeling is effective when familiar movement patterns are 
being observed, while viewing a model for novel movement patterns has yielded 
equivocal results. Task familiarity may allow learners to use existing coordination 
functions for previously untried tasks, resulting in a transfer between tasks. The goal
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would become parameter optimization rather than relative displacement of body 
parts.
When the performer is confronted with an unfamiliar task, modeling can 
facilitate learning by displaying a specific strategy to accomplish the goal (Burwitz, 
1975; Martens, Burwitz, & Zuckerman, 1976). Novel tasks such as Bachman Ladder 
climbing (Burwitz, 1975), ball roll-up (Martens et al., 1976), shoot-the-moon 
(Burwitz, 1975; Martens et al., 1976), ski simulator (Whiting, et al., 1987), and 
rhythmic gymnastics (Schoenfelder-Zohdi & Magill, 1990) have been shown to be 
learned more quickly when subjects were presented with the correct modeled 
behavior.
Recent developmental studies have investigated the effect of modeling on 
qualitative (form) and quantitative (sequence) movement outcomes (McCullagh,
Stiehl, & Weiss, 1990; Weiss, Ebbert, & Rose, 1992; Weiss & Klint, 1987).
Findings have generally indicated that modeling aided movement form, while the 
addition of verbal information, such as a verbal model and verbal rehearsal improved 
sequence scores, as well. In a recent study by Carroll and Bandura (1990), adults 
were found to benefit from verbal coding o f a sequenced movement pattern when 
combined with several exposures to the pattern. Overall, these studies indicate that 
the influence of modeling may be facilitated by additional information input.
While modeling is predominantly a visual learning variable, auditory modeling 
has been investigated, as well. Newell (1976) presented subjects with auditory 
comparisons between their previous response and a criterion movement, and found
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that subjects were able to develop recognition memory for a timing movement. 
Several studies have examined the effect of modeling on a timing task (Doody, Bird, 
& Ross, 1985; McCullagh & Little, 1989; Ross, Bird, Doody, & Zoeller, 1985), with 
equivocal, and even contradictory, results. It appears that further study of auditory 
modeling should be conducted.
To this point, the discussion on modeling has emphasized research based on 
Bandura’s cognitive mediation theory. However, many researchers have embraced a 
more recent theoretical perspective that does not rely on cognition for movement 
production (Michaels & Carello, 1981). This perspective asserts that perception and 
action are complimentary processes, rather than separate entities as cognitive theorists 
believe. As such, an individual does not need the intermediary step o f cognition to 
produce desired movements. This perspective of perception and action has been 
labeled as direct perception, due to the direct link between the two processes.
The direct perception approach was formulated by Gibson (1966), and states that 
the environment contains sufficient information for all actions necessary by the 
perceiver. The theoretical perspective o f direct perception also differs from indirect 
(cognitive) in that the primary intent is to determine what information is to be 
perceived, rather than how it is perceived. Thus, the study of environmental 
information is crucial for the development of the perceiver.
Experimental techniques using point-light displays have produced interesting 
findings. Johansson (1971) presented subjects with a configuration that consisted of 
points of light, with each point being placed on the joint of an unseen model. It was
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found that subjects could easily recognize human gait, and subsequent studies 
(Johansson, 1973, 1976) found that running, cycling, and gymnastics stunts could 
also be easily identified. Gestalt capabilities of the perceiver automatically 
organizes, connects, and brings closure to the moving configuration of lights, thus 
allowing recognition of activities commonly performed.
W hile the theoretical perspectives of modeling provide divergent explanations, 
there is little debate that persons can learn novel and familiar movement patterns 
following observation of some environmental stimulus. Bandura (1977, 1986) has 
proposed the cognitive mediation theory, which emphasizes storage o f information in 
memory prior to movement reproduction. An opposing viewpoint was developed by 
Gibson (1966), whose perspective states that environmental information is perceived 
directly, and subsequent action requires no cognitive intervention. Researchers from 
both theoretical positions have produced empirical evidence that is interpreted as 
support for their respective beliefs.
Modeling is an area of research that warrants further investigation from motor 
behaviorists and sport pedagogists. The use of demonstration as a teaching tool is 
quite predominant among teachers and coaches, yet researchers are uncertain o f how 
and why this learning variable is effective. In any case, modeling research must be 




Information provided to the learner about the outcome of a previous response in 
relation to some externally defined goal is known as knowledge of results (KR). KR 
has traditionally been viewed as the most potent form of feedback that learners can 
receive (Adams, 1971; Bilodeau, 1966; Newell, 1976; Schmidt, 1975; Thorndike, 
1927), and is usually presented as an outcome score in terms of elapsed time or 
movement displacement from a criterion goal. Current theoretical positions state that 
KR leads to cognitive processing in which comparisons are made between the error- 
defining KR score and a targeted goal. Adams’ (1971) closed-loop theory of motor 
learning gave a strong role to KR as information in strengthening the two-state 
memory process, while Schmidt’s (1975) schema theory proposed similar learning 
principles in regard to the necessity and contiguity of KR in motor learning.
Historically, KR has received a great deal of attention, with Thorndike’s (1927) 
law of effect providing an early theoretical position for researchers to test. 
Thorndike’s orientation towards reinforcement led to the belief that greater amounts 
o f reinforcement strengthen the stimulus-response bond. This position influenced 
researchers to believe that greater absolute amounts of KR would also provide 
incremental learning effects. Investigators have since studied the effect o f KR on 
motor skill learning by varying the absolute and relative amounts o f KR, testing the 
components of the intertrial interval, and inspecting the precision of KR information.
In a comprehensive review of KR research conducted by Salmoni, Schmidt, and 
Walter (1984), inspection of early KR studies revealed that very few included
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retention tests or transfer tests that would measure the permanent effects o f KR.
That led Salmoni et al. (1984) to make the distinction between performance effects 
and learning effects. Performance effects are those behaviors exhibited when a 
learning variable is being presented to the subject, while learning effects are 
behaviors displayed when the learning variable has been withdrawn. Performance 
effects are considered temporary, while learning effects are believed to show a 
permanent change of behavior.
Salmoni et al.’s (1984) findings indicated that receipt o f greater relative 
frequencies o f KR in acquisition enhanced performance. However, under KR- 
withdrawal conditions, groups with greater relative frequencies of KR in acquisition 
experienced decrements under retention conditions, while groups with lower relative 
frequencies of KR in acquisition scored higher. It was also reported that the KR- 
delay is not a variable that effects performance, and shortening the KR-delay may 
degrade learning. In addition, it appears that increasing the length of intertrial 
interval improves learning, whether covaried with KR-delay or post-KR delay. 
Precision of KR has shown inconsistent findings, as some studies found that more 
precise information during acquisition facilitates learning (Magill & Wood, 1986; 
Salmoni, Ross, Dill, & Zoeller, 1983), while others found no precision o f KR effects 
(Gill, 1975; Lincoln, 1954).
Based on their review, Salmoni et al. (1984) arrived at three major points to be 
considered. First, a distinction must be made between performance and learning 
effects of KR. Delineations between performance and learning effects led to Salmoni
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et a l.’s (1984) second point o f interest. It was found that as relative frequencies of 
KR increased in acquisition, performance scores were higher. However, removal of 
KR under retention test conditions depressed learning scores for those who received 
greater relative frequencies of KR. Conversely, subjects who received lesser relative 
frequencies of KR in practice scored poorly in acquisition, yet were superior when 
KR was withdrawn in retention.
This phenomena led Salmoni et al. (1984) to posit a guidance hypothesis for KR, 
which emphasizes that greater amounts of KR in acquisition provide a "crutch" for 
the perfonner by guiding response production toward the criterion goal. The 
guidance hypothesis has recently been the basis for much KR research, and has 
garnered a considerable amount of support (Schmidt, Young, Swinnen, & Shapiro, 
1989; Winstein & Schmidt, 1990; W ulf & Schmidt, 1989). Although the guidance 
hypothesis has been questioned somewhat, the basic tenet that greater cognitive 
processing facilitates and improves learning is generally agreed upon.
The final point by Salmoni et al. (1984) is that KR may not be the prominent 
learning variable that it was once believed to be. Information that describes the 
amount of error from a previous response may be important for the learner, however, 
no prescriptive information is provided from KR. Learners may benefit from 
information that supplies specific kinematic details of the previous movement, so that 
adjustments may be made for upcoming trials. It is suggested that continued 
research will reveal findings that other learning variables are more critical for 
enhancing learning.
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More recent studies have investigated the effects of erroneous KR on skill 
learning (Buekers, Magill, & Hall, 1992). Findings indicated that subjects were 
influenced by erroneous KR, which subjects used instead of visual information.
These findings extended previous research in which correct KR was found to be 
redundant to sensory input of visual information (Magill, Chamberlain, & Hall,
1991). These results suggest that future investigation should vary the amount of 
visual information intrinsic to the task, thus delineating the role of KR and visual 
input for skill learning.
In summary, several long-held beliefs about the role of KR in motor skill 
acquisition are being closely examined, and researchers will continue to investigate 
how this learning variable facilitates learning. While there is little doubt that KR 
provides the learner with error information that may be used to guide subsequent 
response production, questions remain about the optimum frequency of presentation, 
when to administer KR, as well as the relative appropriateness for a given task. 
Hopefully, future research will provide more definitive answers for this prominent 
learning variable.
Knowledge of Performance
The preceding section on KR challenges the notion that knowledge of error 
scores is always appropriate for skill acquisition. Although it is important to know 
the outcome o f a movement response, Gentile (1972) makes the point that learners 
often require information concerning the kinematics responsible for a particular 
outcome. Knowledge of performance (KP) is similar to KR in that it is verbalized
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(or verbalizable), post-response information. However, the difference between these 
two augmented learning variables is that KR is information about the outcome of a 
response, whereas KP is information about the nature of the movement pattern that 
the learner has made (e.g. "your elbow was bent"). Interestingly, KP may provide 
information similar to a verbal instruction, as the KP statement "your elbow was 
bent" may imply the verbal instruction "keep your elbow straight."
Empirical testing of KP has been scarce. When compared to the multitude of 
research studies that have focused on KR as a source of information to guide 
response production, KP has received very little attention. Wallace and Hagler 
(1979) had subjects perform a basketball set-shot with the non-dominant hand, and 
found that KP information in addition to KR resulted in superior learning to those 
who received KR-only. Recently, Boyce (1991) tested rifle shooters under varying 
conditions of KP presentation, and found that regardless o f condition, subjects who 
received KP outperformed those who did not. However, Schoenfelder-Zohdi and 
Magill (1990) found that subjects who received KP for a rhythmic gymnastics rope 
skill showed little initial improvement. Such conflicting results surrounding the use 
o f KP indicates that consideration be given to other factors, such as task familiarity 
and task complexity. The receipt of KP information may be acted on differentially, 
based on the learner, the task, and the environment.
The studies discussed thus far have approached KP from an applied sports-skill 
setting. Recently, Newell has developed a laboratory-based perspective o f KP, as a 
series of studies were performed that suggest augmented kinematic and kinetic
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information be tested to determine the contribution of each to motor skill acquisition 
(Newell & Carlton, 1987; Newell, Morris, & Scully, 1985; Newell, Quinn, Sparrow, 
& Walter, 1983; Newell, Sparrow, & Quinn, 1985; Newell & Walter, 1981). Using 
single degree-of-freedoni tasks, findings indicated that continuous kinematic or 
kinetic information feedback can facilitate performance. Although single degree-of- 
freedom tasks have limited real-world applications, Newell contends that 
investigation of kinematic and kinetic feedback must establish a baseline for 
comparison prior to inspection o f tasks involving multiple degrees of freedom.
In a study that included a task containing multiple degrees of freedom, Hatze 
(1976) tested the effects of kinematic information as a means to optimizing 
movement production. Following 120 trials with KR, performance reached a plateau. 
The subject then received information feedback for both the upper and lower leg 
segments. Immediately, performance improved and approached the optimum as 
determined by the optimization procedures.
Recently, Schmidt and Young (1991) proposed a paradigm for the study of the 
effect of kinematic feedback on motor learning. They addressed several items that 
have limited the relative usefulness o f kinematic information testing. The first issue 
is the relative complexity o f tasks, as multiple degree-of-freedom tasks are critical 
for understanding real-world motor problems. Previous studies of kinematic 
feedback have mostly included single degree-of-freedom tasks. The problem with 
testing single degree-of-freedom tasks is that environmental goals and movements
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required to produce those goals are practically identical, making KR and kinematic 
information nearly redundant.
The research paradigm proposed by Schmidt and Young (1991) suggests testing 
the effects of kinematic feedback by manipulating conditions in a manner similar to 
KR. Varying the kinds of kinematic information, as well as addressing issues 
concerning temporal presentation, relative frequencies, in what amounts, and how 
often, will be the focus of the research paradigm. Finally, from a theoretical 
perspective for skill learning, the authors believe that findings derived from 
kinematic investigations may force a revision of traditional views of KR and motor 
skill acquisition.
Knowledge of performance is a research area that warrants empirical 
investigation, primarily because of the extensive use of KP by teachers and coaches. 
The close relationship of KP and KR may influence researchers to investigate KP 
similar to how KR has been studied. Uncovering the most effective and efficient 
uses of knowledge o f performance will allow practitioners and learners to make 
optimum use of this important learning variable.
Videotape Replay
Videotape replay of a previous movement response is another learning variable 
that is often presented to performers. Videotape replay provides a visual re­
enactment o f a previous action, and as such, is frequently used as a means for 
providing KP information to novices and skilled performers alike. In addition to
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furnishing feedback about movement patterns, videotaped replay may provide 
motivation to performers who enjoy seeing themselves on television.
In an extensive review o f the effect of videotape replay as a learning variable for 
sports skills, Rothstein and Arnold (1976) found an apparent interaction between 
videotaped presentation and skill level of the performer. Advanced learners make 
better use of videotape than do novices, unless an instructor cues novices to 
important aspects of the performance. It is believed that uncued viewing of 
videotape may present novices with more information than is attenable, whereas 
cueing allows greater selectivity of attention to relevant information. Rothstein and 
Arnold (1976) also proposed that videotaped replay appears to be most useful when 
repeated for a period of five weeks or more.
The statement concerning an optimal time-period may be an over-generalization, 
as only two of the studies reviewed consisted of intermediate performers, and none 
of the studies included expert performers. Rothstein and Arnold’s statement 
concerning the time frame for effective use of videotaped replay seems to have been 
substantiated by novice/beginner-level performers, and statements concerning length 
of treatment period should be restricted to early learners. A subsequent study by 
Selder and Del Rolan (1979) found support for Rothstein and Arnold’s (1976) 
proposed timetable, as beginning level gymnasts who received videotaped feedback 
demonstrated marked improvement during the fourth-to-sixth week of training.
In a recent study that investigated the effects of videotape replay and prescriptive 
statements, Kernodle and Carlton (1992) found that greater learning occurred when
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subjects received a combination of these variables, rather than videotape replay in 
isolation. Videotape replay is a learning variable that will attract more attention if 
Schmidt & Young’s (1991) paradigm for studying KP receives notice. The relative 
accessibility o f videotape equipment should facilitate a growth in the number of 
studies that use videotape replay as a learning variable, and can play a key role in 
the development of empirical evidence for many other learning variables, such as 
KP, KR, and modeling.
Summary
The examination of learning variables that provide augmented information to a 
learner of motor skills is crucial for motor behavior researchers. This discussion of 
learning variables modeling, KR, KP, and videotape replay has focused on the 
theoretical foundations and empirical findings of each variable, and provided the 
reader with information for a better understanding of each variable as it affects motor 
skill acquisition and retention.
Modeling is a pre-response learning variable that is used extensively by 
practitioners, yet has received relatively little interest among researchers. Modeling 
provides information primarily through the visual channel, although information may 
be modeled through other senses, as well. Theoretical positions that seek to explain 
modeling are conflicting. One theory states that movement information is stored 
centrally and transformed into an appropriate response reproduction, while the other 
states that environmental information is perceived and subsequent action requires no
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cognitive intervention. In either case, modeling is agreed to promote and expedite 
learning of motor skills, especially those with novel movement patterns.
Knowledge of results (KR) is information provided to the learner about the 
outcome o f a previous response, as it relates to some externally defined goal. This 
information is then used to guide future performance, as the discrepancy between the 
desired goal and actual outcome is processed by the learner. KR has traditionally 
been considered the most effective form of feedback for motor skill acquisition 
(Bilodeau, 1966) and, as such, has received the greatest amount o f attention from 
theorists and researchers. Recently, questions involving KR have arisen, especially 
concerning optimum frequencies of KR for learning (Salmoni, et al., 1984), as well 
as the functional role o f KR in motor skill learning (Schmidt & Young, 1991).
Whereas KR is information about the amount o f error on a previous trial, 
knowledge of performance (KP) is a post-response variable informing the performer 
about the movement pattern that was just made (e.g. "your arm was bent").
Although KP is commonly used by practitioners as feedback to correct motor 
responses that are inappropriate, very little research has been devoted to it. Like KR, 
KP information is processed by the learner as a comparison between a past response 
and the desired movement. It is believed that corrective information provided in the 
form of KP will direct learning on future trials. Recently, Schmidt & Young (1991) 
introduced a research paradigm that would investigate KP’s effectiveness under 
manipulations similar to those for KR. Such investigation would help clarify the role 
of KP in motor skill acquisition.
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Videotape replay is another post-response variable, and it provides feedback to 
the learner by allowing observations of a previous movement response. Advances in 
technology, as well as affordability, have made videotape replay more accessible to a 
growing number o f teachers and coaches. Rothstein and Arnold (1976) found an 
apparent interaction between level of expertise and videotape presentation, as 
advanced learners were better able to make use of videotape than novices, unless 
novices were provided the benefit o f an instructor to cue them to relevant aspects of 
the tape. Further research on videotape replay appears to be necessary, especially 
due to the increased use of this learning variable by practitioners.
Conclusions and hypotheses 
The discussion in this review paper has focused on three domains o f motor 
behavior that have elicited interest from theorists and researchers for many years. 
Specifically, the first section of this paper focused on several learning models that 
have attempted to describe the behavioral and cognitive evolution that individuals 
experience during the acquisition and retention of motor skills. The second section 
examined distinguishing features between novices and experts, with components such 
as visual factors, knowledge structures, and variability of movement patterns 
providing significant differences between performers at various levels o f skill 
development. The third section described several learning variables that are 
frequently provided as augmented information to facilitate and expedite the learning 
process. At this point in the review paper, an analysis and synthesis of the 
aforementioned sections will address interactions that are present in typical learning
117
situations. From this synthesis, hypotheses will be made concerning optimal learning 
conditions and strategies for presentation of augmented learning variables.
The discussion on early learning must consider task criteria as a critical 
determinant for appropriate application of learning variables. Clearly, the nature of a 
task will influence the effects of information on early learners. Tasks are often 
referred to as "simple" or "complex," although a more specific definition of these 
terms may be in order. For the purposes of this paper, simple tasks will those in 
which only one freely moving joint is required for successful completion o f the task. 
These are sometimes referred to as "single biomechanical degree o f freedom tasks," 
although our definition can include joints with more than one axis o f rotation, e.g. 
the shoulder.
Complex tasks involve rotation of more than one joint, e.g. simultaneous hip and 
knee flexion, and these are often referred to as "multiple degree of freedom tasks." 
Usage of this dichotomy stems from Newell and W alter’s (1981) position that "an 
appreciation of the complexity o f the skill in terms of the number o f degrees of 
freedom to be controlled by the performer is of extreme importance..." (p. 245).
This statement implies that for every degree o f freedom involved in a skill, there is 
an additional burden on the performer to constrain another potentially free variable. 
Degree-of-freedom issues also have important implications for the coordination 
function of motor skill learning, as Bernstein (1967) stated "the coordination o f a 
movement is the process of mastering redundant degrees of freedom of the moving 
organ, in other words, its conversion to a controllable system " (p. 127).
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Other factors that may affect motor skill learning include the open or closed 
nature of the activity (see p. 13, for a more complete explanation) and whether the 
goal criteria is movement-pattern based or outcome based. That is, the goal may be 
a particular movement pattern (e.g., a somersault), or it may be an outcome score 
(e.g., "20") that is achieved from an action pattern in which no points are awarded 
for specific movements (e.g., dart throw).
The open/closed nature o f a skill is often addressed by practitioners attempting to 
bring closure to open skill activities. Each component of the skill may be practiced 
without interference from the environment. Therefore, early learners can focus their 
attention exclusively on the task. For example, when teaching a novice to play 
basketball, many lead-up activities can be practiced prior to playing an actual game. 
Dribbling in place, dribbling while walking or running, and changing directions while 
dribbling are drills that bring closure to basketball. After the learner has practiced 
under constant environmental conditions, unpredictable regulatory stimuli that are 
characteristic of the game may be introduced (e.g., defensive players).
Organization of this section will be as follows: level of expertise will be divided 
into: (1) Early learning, and; (2) Advanced learning. These stages provide a wide 
disparity from which learner characteristics may be drawn. Empirical findings and 
theoretical applications will be discussed in relation to the effectiveness of 
augmented learning variables. Due to similarities between the cognitively-based 
theories (Adams, 1971; Anderson, 1982; Fitts & Posner, 1967; Gentile, 1972), a 
general cognitive framework will be used as justification for the hypotheses. That is,
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cognitive models will be referred to collectively when interpreting motor skill 
learning, although a particular model may be referenced when appropriate. The 
ecological perspective of Newell (1985) may also be addressed when strengths or 
weaknesses of one viewpoint demand discussion. Conclusions and suggestions for 
future research will be drawn at the end of the paper.
Early Learning
Analysis of research indicates that the early learner can benefit from various 
augmented learning variables. In particular, KR appears to facilitate early learning 
when the task criterion is a timing or spatial goal involving a simple motor task 
(Adams, 1971; Doody et al., 1985; McCullagh & Little, 1989; Ross et al., 1985). 
Additionally, Newell et al. (1983, Experiment 1) tested a rapid arm flexion response, 
and found that KR and discrete kinematic parameters equally facilitated movement 
minimization. However, a subsequent study found that continuous kinematic 
information parameters were more effective than traditional KR in improving 
performance. These findings indicate that kinematic information and KR can be 
effective for learning single degree of freedom tasks. The authors contend, however, 
that for this type of task, kinematic information feedback (in effect, KP) should be a 
supplement to, rather than a replacement for outcome information (KR).
Although KR appears to be quite beneficial for learning simple motor tasks, 
Newell (1985; Newell, Morris, & Scully, 1985; Newell & Walter, 1981) suggests that 
traditional KR research has presented findings that are misleading and incomplete.
The informational value of goal KR may be restricted to discrete position or time
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parameters in single degree o f freedom positioning and timing tasks, and does not 
match the task criterion required by multiple degree of freedom tasks. Additionally, 
KR presentation for tasks specifying criteria along more than one physical dimension 
has facilitated improvement only in the dimension for which KR was given (Malina, 
1969).
The apparent value of KR for motor skill learning lies in the information that 
directs subsequent action by the learner. In particular, Adams (1971) believes that a 
constant reference occurs for self-paced activities, and KR facilitates movement 
production by specifying errors in performance when compared to goal criteria. 
Gentile (1972) echoes this belief, and additionally proposed an interaction with 
movement pattern execution. However, Newell (1985) believes that goal 
achievement information is insufficient for directing responses that require 
coordination of several body parts. The general disagreement over the usefulness of 
KR appears to stem from the complexity of the task, and the amount of constraint of 
body parts that the learner has to exert.
Examination of KP (kinematic information feedback in Newell’s vernacular) 
suggests that continuous and discrete KP can facilitate learning a single degree of 
freedom motor task, provided that feedback matches the task-type. Inspection of the 
effects of KP on multiple degree o f freedom tasks has indicated that significant 
improvement may be obtained, although the observed studies administered KP 
following 120 trials with KR (Hatze, 1976) and in conjunction with KR (Wallace &
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Hagler, 1979). Due to the potentially interactive effects of KR and KP, these 
findings should be observed cautiously.
In theoretical terms, the cognitive models imply that KP should improve early 
learning (Gentile, 1972, states this explicitly). Information conveyed by KP may be 
used to develop knowledge structures, especially pertaining to proper movement 
execution. The very nature o f KP allows a learner to improve error detection and 
correction mechanisms, thus expediting the learning process. Kinematic information 
feedback can also encourage coordination adjustments, due to valuable relative 
motion information contained in KP. However, for novices Newell (1985) may 
consider KP information as secondary to modeling because of the mode of 
presentation. Relative motion information is easily obtained from our visual 
apparatus, while the ability to gain this information through verbal description of a 
previous movement is questionable. Aside from comparisons with modeling, the 
verbal nature of KP can assist production of behavioral change, and appears to be 
effective for encouraging early learners of motor skills.
Inspection of modeling research indicates that a great deal of learning can be 
achieved from observation of environmental stimuli, especially when combined with 
physical practice (Southard & Higgins, 1987; Whiting, Bijlard, & den Brinker, 1987). 
In addition, familiarity of task constraints can have an impact on the effect of 
modeling for skill learning, whereas equivocal findings have been uncovered for 
modeling of novel tasks (Gould, 1980; Martens et al. 1976; Schoenfelder-Zohdi & 
Magill, 1990). Scully and Newell (1985) state "the salient information picked up
1 2 2
from demonstrations is that o f the relative motion pattern" (p. 183), which by 
definition eliminates single degree of freedom tasks.
Clearly, the theoretical framework for modeling can be substantiated by either 
the direct perception approach of Newell (1985) or the cognitive mediation theory 
proposed by Bandura (1977, 1986). Each perspective has produced empirical 
evidence that is claimed as support (Carroll & Bandura, 1982, 1985, 1987, 1990; 
Johansson, 1971, 1973, 1976). Although there is debate about memory encoding, it 
is agreed that the early learner perceives valuable relative motion information that 
can improve the coordination function of skill learning. Cognitive models for skill 
learning indicate that novice performers must gain understanding o f the task, and 
visual observation provides the learner with topological characteristics that may be 
centrally stored and subsequently transformed into movement productions.
Videotape replay has been shown to have little effect on novice performers 
(Rothstein & Arnold, 1976; Selder & Del Rolan, 1979), unless instructor-cued 
presentation is available. However, once the early learner has developed a 
representation of the correct movement criteria, videotape replay provides feedback 
from which comparisons may be made to guide successful ensuing responses.
Newell, Morris, and Scully (1985) propose that early learners may benefit from 
videotape replay if used in conjunction with demonstrations of the criterion action. 
The effectiveness of videotape replay might be related to the clarity of cognitive 
representations possessed the learner, in order that error detection and correction 
mechanisms may be precise and accurate. Theorists from the cognitive perspective
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would claim that exposure to the model has facilitated development o f the declarative 
knowledge base, and immediate follow-up of videotape replay promotes comparisons 
between cognitive representations and actual performance outcomes. Perhaps that is 
why Rothstein and Arnold (1976) found that videotape replay is not effective unless 
used for a period of five weeks. That is, the learner is no longer a novice to the 
task, but rather an advanced beginner with greater understanding of the skill.
In summary, it appears that early learning can be facilitated by all augmented 
learning variables discussed. However, task complexity and familiarity can have an 
interactive effect with the variables. KR seems to benefit early learning when the 
task criteria involve a single time or spatial element. On the other hand, goal KR 
does not appear to provide information that will promote the coordination function of 
the early learner. KP is a variable that provides descriptive movement pattern 
information, and has shown to improve performance of single and multiple degree of 
freedom tasks. Modeling provides visual information that prescribes the correct 
action pattern, and is central to the direct perception perspective o f improving the 
coordination function of skill learning. Cognitive researchers have also found 
evidence that modeling aids in development o f cognitive representations and 
movement production. Videotape replay has been found to have an interactive effect 
with skill level, as novices do not benefit as greatly as advanced beginners. A period 
of five weeks is believed necessary for optimal use of videotape replay.
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Advanced Learning
Research on advanced learners has been mainly descriptive due to the nature of 
experts. That is, implementation of learning variables may take a great deal o f time 
before performance changes occur, and the amount of improvement that is attainable 
by an expert is restricted due to ceiling effects that are characteristic o f most tasks. 
For these reasons, researchers have not been attracted to testing advanced level 
performers. Additionally, very few experts are willing to subject themselves to 
experimentation that may hinder performance, however temporary the changes might 
be. The lack of research on experts dictates that the remainder of this discussion be 
based on theoretical predictions of learning models.
Inspection of information that KR conveys indicates that this error-based 
information may be useful for advanced performers. Precise KR can act in concert 
with a well-developed error detection and correction mechanism to make slight 
adjustments in control parameters on subsequent trials. The highly consistent 
movement pattern of an expert permits minor alterations in control parameters that 
can improve response outcomes. For example, an expert baseball pitcher who 
receives velocity KR following a curveball can determine why the pitch reacted as it 
did and make an adjustment on the next pitch. The advanced development o f error 
detection and correction mechanisms possessed by the expert may allow any number 
o f corrections, depending on the task, environment, and open/closed characteristics of 
the activity.
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Advanced learners who participate in open skill activities should be furnished 
with knowledge of results, according to Gentile (1972). The task of the learner is 
not to produce a specific movement pattern, but instead to "consistently produce a 
particular outcome under variable environmental conditions" (p. 21). The outcome- 
based information of KR should be appropriate for the outcome-based nature of open 
skill activities.
Knowledge of performance is a learning variable that has great potential for 
advanced learners. Recent technological advances can supply precise kinematic and 
kinetic information to the learner that will assist future responses. A well learned 
movement pattern may be working inefficiently due to slightly improper timing of 
the body parts. For example, an expert golfer may suddenly, and unintentionally, 
begin hitting shots to the right. Motion analysis equipment can provide exact, 
accurate information concerning factors such as weight transfer, hand displacement, 
and club head velocities and acceleration that may be the cause of performance 
decrements.
The use of KP is believed by Gentile (1972) to be especially useful for closed 
skill activities in which a particular action pattern is desired. Stability of 
environmental conditions allows the learner to focus attention on maintaining a 
consistent movement pattern, while eliminating ineffectual, or limiting, components 
o f the action. Since closed skills require an action pattern that is highly consistent, 
precise KP information appears beneficial to advanced learners who can profit from 
slight kinetic or kinematic adjustments in their performance.
126
While KP and KR appear to be learning variables that aid the advanced 
performer, the relative usefulness of modeling may depend on the open/closed nature 
of the skill. Modeling may provide useful information for closed skill activities 
whose task criteria are specific action patterns, e.g. gymnastics, due to the exact 
movement o f the model. However, modeling for closed skills such as hitting a golf 
ball may be less useful when movement patterns are not the actual goal, but rather a 
means to achieving the goal. Inspection of open skill activities suggests that 
modeling may not be effective for advanced learners, due to changing environmental 
conditions and subsequent changing actions of the model. However, proponents of 
Tyldesley and W hiting’s (1975) operational timing hypothesis may dispute these 
claims since it is believed that open skills require consistent movement patterns, with 
changes occurring in the temporal and spatial initiation of action. In this case, open 
and closed skill activities would be approached similarly and information conveyed 
by modeling may be considered valuable regardless of the open/closed nature of the 
activity.
The principle question concerning the effectiveness of modeling for advanced 
learners may lie in the temporal presentation of information. Modeling is a "pre­
response" variable that provides no information about the action just produced. An 
advanced error detection and correction mechanism must operate essentially 
independent of augmented modeling information, since the comparison of target and 
actual response must be made between a representational image and kinesthetic 
awareness. On the other hand, post-response variables such as KR, KP, and
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videotape replay permit the learner to receive specific feedback about a previous 
response and make full use o f error detection and correction mechanisms for 
subsequent responses. In effect, it appears that post-response variables provide the 
advanced learner with information that directly prescribes future action, whereas 
presentation of modeling (pre-response variable) forces the advanced learner to rely 
on kinesthetic sensitivity for prescriptive movement information.
The use of videotape replay is quite common by advanced learners because it 
allows comparisons between the actual movement and the prototype movement. As 
with other learning variables, the effectiveness of videotape replay depends greatly 
on the error detection and correction mechanisms that the advanced learner has 
developed. Elite athletes often maintain a file of videotapes that contain their best 
performances, and use the tapes as a frame of reference, or correctness, for 
comparisons with subsequent trials (videotape replay). This may be particularly 
effective for closed skills such as gymnastics, where the movement pattern is the 
criterion goal. The use o f videotape replay, in this instance, appears to furnish the 
athlete with KP information that may be used to remedy a faulty movement pattern.
Corrective information furnished by videotape replay may have an indirect effect 
on the control function o f a skill. If the movement pattern of an expert is slightly 
incorrect, optimization of parameters may not be possible. Therefore, videotape 
replay may supply the advanced learner with information to make kinematic 
adjustments for facilitation of optimum kinetic output. Overall, it appears that 
videotape replay provides advanced learners with feedback that facilitates
128
comparisons between target and actual movements, and may reveal irregularities in 
the movement pattern that inhibit optimal parameterization of the control function of 
skill learning.
Directions for Future Research and Hypotheses
In this review, the learner has been described as gradually evolving along the 
learning continuum, and it has been suggested that augmented information may have 
varying interactions as skill levels improve. In addition to the presentation of 
augmented learning variables, factors such as task complexity and the nature of 
regulatory environmental stimuli should be considered when making statements that 
concern optimizing the acquisition and retention of motor skills. Therefore, prior to 
making predictions about interactive conditions that can facilitate motor skill 
learning, several elements of the learning process should be discussed.
Consideration must first be given to the changing cognitive and physical abilities 
of the learner, as well as changes in the demands and usage o f information. Early 
learning requires information that facilitates understanding the task and goal criteria, 
and task complexity may determine which learning variables provide maximum 
learning. Further, testing that includes tasks which vary in complexity (e.g. single 
versus multiple degrees of freedom) may be necessary to promote better 
understanding of early learners. On the other hand, advanced learning appears to 
depend greatly on information about previous attempts. Precise feedback information 
acts in concert with a well-developed error detection and correction mechanism to 
guide future responses.
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A second item to consider pertains to the temporal nature o f augmented 
information. It appears that for multiple degree of freedom tasks, "pre-response" 
variables, such as modeling, facilitate learning more in early stages than in later 
stages of learning. In effect, pre-response variables convey information on "what to 
do" rather than "what you did." Conversely, post-response variables, such as KR,
KP, and videotape replay, seem better suited for later stages of learning. The 
advanced learner already knows "what to do", so that information may be redundant. 
However, "what you did” information is feedback that may be used as a comparison 
for guiding subsequent responses.
The third item that merits consideration is the "how/what" information 
distinction. Cognitive researchers have been investigating how information is 
processed, and subsequently used by learners of motor skills. This research is based 
on central storage of information that is later retrieved for response production. 
However, recent investigation by ecological researchers has focused on what 
information the learner perceives from environmental stimuli (Scully & Newell,
1985). From this perspective, no cognitive processing is necessary since the learner 
has evolved to become a "knowing" member o f the eco-system that he/she inhabits. 
Future research using techniques such as point-light displays and spatial occlusion 
films may advance this perspective towards skill learning by adding or deleting 
information (e.g., joints or body segments) to determine what information is 
necessary for accurate perception.
130
Inspection of the various dimensions that comprise the learning process indicates 
several interesting interactions among the components. Factors such as stages of 
learning, task complexity, learning variables, open/closed skill, and goal criterion 
may combine to create numerous possibilities for research predictions. A closer 
inspection of activities includes making distinctions between open and closed skills, 
and these may be further divided into movement-pattern and outcome-based criteria. 
For example, open skills that are movement pattern based would include rodeo steer- 
riding and surfing, while open skills that are outcome-based would include tennis 
groundstrokes and hitting a baseball. Closed skill activities that are movement- 
pattern based include gymnastics and diving, and closed skills that are outcome-based 
would include golf and bowling. The following will examine several o f these 
interactions.
Discussion on the early learner revealed that learning variables KR, KP, and 
modeling facilitated learning, although KR may be restricted to single degree of 
freedom tasks (Newell, Morris, & Scully, 1985). Introduction o f videotape replay 
may be effective only after the learner has sufficient experience to gain a reasonable 
understanding of the task and goal criteria. The most predominant learning variable 
for the early learner appears to be modeling, since learners o f open and closed skills 
require topological information for guidance of the relative motion of body parts. 
W hether the activity is based on production of specific movement patterns or 
outcome scores, all early learners seem to gain valuable information from modeling. 
The benefit of modeling is clear for open or closed activities that require a specific
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movement pattern, since modeling presents the prototype that must be replicated. 
Additionally, learners of outcome-based activities may also rely on modeling to 
convey an appropriate movement pattern to facilitate development of actions that 
produce positive outcomes.
The interaction of early learners and variables KP and videotape replay appears 
to depend on the amount of knowledge possessed by the learner. More advanced 
knowledge structures allow greater precision of comparisons to be made between 
target and actual responses. This would be particularly true for learners of 
movement-pattern based activities. Learners of skills that are outcome-based may 
also profit from this information since these post-response variables may be used 
indirectly to develop greater understanding of the task.
Introduction of KR appears less effective for early learners if multiple degree of 
freedom tasks are introduced. Whether skills are open or closed, movement-pattern 
or outcome-based, goal KR does not provide sufficient information to promote 
greater understanding of the task and goal criteria by the early learner. Due to the 
outcome measures that KR specifies, presentation of KR may be better suited after 
the learner has developed a good understanding of the task and goal.
Overall, it appears that a general prediction may be drawn for early learning of 
complex tasks. It is hypothesized that if task-descriptive information is presented to 
the novice in conjunction with physical practice, then greater initial learning will 
result than if performance-based information is presented to the novice in conjunction 
with physical practice. Justification for this statement is based on what is conveyed
132
by each type of information. Modeling is a pre-response variable that specifies the 
topological characteristics of a task by offering relative motion information between 
component parts of a configuration. Novice learners are given movement pattern 
information that is precisely correct, and replication o f the movement pattern is 
either, (a) the goal, or; (b) a means to achieve optimal outcome scores. On the other 
hand, KR, KP, and videotape replay are post-response variables whose information 
pertains only to a previous trial(s). Novices are struggling to understand the task, 
and these learning variables provide no information about how to perform the task.
A further hypothesis is that, if in conjunction with physical practice, novices are 
initially presented with task-descriptive information, and later presented with 
performance-based information, then greater learning will occur than if either type of 
information is presented in isolation. This statement is based on initial learning that 
includes greater understanding of the task, and continued learning facilitated by 
comparisons drawn between the target response and the actual response. Modeling, 
as was stated above, is a pre-response variable that is believed to facilitate the 
coordination function of skill learning by providing relative motion information to 
the novice. KP and videotape replay are variables that convey kinematic information 
about a previous response. As such, comparisons may be drawn between the 
representational image of the correct movement pattern and the actual movement 
pattern that was produced.
Examination of advanced learners indicates that several interactions exist with 
augmented learning variables and the open/closed nature of motor skills. In
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particular, it appears that post-response variables interact with a well-developed error 
detection and correction mechanism to guide subsequent responses and changes in 
the control function of skill learning. Learning variables KP and videotape replay 
appear the most powerful for facilitation of comparative processes by providing 
precise movement pattern information. All activities, open and closed skills with 
movement-pattern and outcome-based criteria, should benefit from presentation of KP 
and videotape replay. The other post-response variable, KR, should promote learning 
for open and closed skills with outcome-based criteria since that is the very nature of 
KR. On the other hand, a pre-response variable such as modeling may have a 
positive effect on activities that are movement-pattern based. Additionally, KR may 
have a lesser impact on movement-pattern based activities because outcomes scores 
may not provide sufficient information to remedy incorrect movement patterns. That 
might be especially true for experts whose movements are greatly automatized. Once 
the activity has begun, very little active cognitive processing occurs, thus the need 
for specific movement-pattern information feedback. It appears as though heightened 
kinesthetic sensitivities of advanced learners must be used in conjunction with KR to 
determine specific errors.
The hypothesis that emerges from inspection of advanced learning is that, due to 
the facilitation of comparative processes, and regardless o f the open or closed nature 
of the skill, if experts are presented with the post-response variables o f KP or 
videotape replay, then greater learning will occur than if experts are presented with 
the pre-response variable of modeling. Once again, this statement is based on the
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conveyance o f information that each of the variables emits. Post-response variables 
KP and videotape replay provide exact information pertaining to a previous 
movement, and this information may be used for comparisons between the desired 
movement and the actual movement. Adjustments (if necessary) to optimize the 
control parameters may then be made in future response attempts. On the other 
hand, the pre-response variable of modeling provides information about the desired 
movement pattern, and that information is already known by an expert performer. 
Modeling provides much less information that will facilitate comparisons between 
target and actual movement patterns.
It is further hypothesized that, for open and closed skills with outcome-based 
criteria, if an expert is presented with the post-response variable KR, then greater 
learning will occur than if experts are presented with pre-response variable modeling. 
This statement is based on the comparative information that KR and modeling 
present to an expert performer. KR informs the expert of an error from a previous 
trial, and the expert can use this information in conjunction with an advanced error 
detection and correction mechanism to make adjustments to optimize control 
parameters on subsequent trials. As discussed in the above paragraph, information 
that is communicated by modeling does not promote comparative processing, and 
may be redundant to the advanced learner. No hypothesis is made regarding the 
superiority of KR, KP, and videotape replay.
An interesting research question that presents itself involves the effects o f KR 
and KP presentation to advanced learners. Gentile (1972) stated that KR may be the
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desired form of information for advanced learners who participate in open skill 
activities, while KP would be preferred for closed skills. Open skill activities require 
the performer to develop many diverse motor patterns to accommodate the changing 
environmental conditions, thus the need for outcome information. Closed skill 
activities are performed under conditions of unchanging regulatory stimuli, which 
encourages development of a highly consistent movement pattern. Investigation may 
indicate if KR or KP are preferred for open and closed skills. Also, these findings 
would indicate whether W hiting (1975) was correct in stating that open skills should 
be usefully viewed as a closed skill in an open environment.
In conclusion, this final section has attempted to bring together many o f the 
interactions that are present in everyday learning situations. Further research is 
needed to determine the role of augmented information and task-type distinctions as 
each interacts with evolving learners. Also, distinctions must be made concerning 
how information is processed and what information is used to guide subsequent 
movement production. Only through careful and systematic research efforts can 
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Appendix C 
Declarative Knowledge Test
1) The proper way to begin the golf swing is:
a) twist the body away from the target
b) take the club back slowly with no wrist movement
c) slightly bend the wrists as the club is taken back
d) bend the rear knee and take the club back
2) On the backswing, the left arm should:
a) flex soon after beginning the swing
b) rotate forward
c) remain straight
d) flex to 90 degrees
3) On the backswing, the right ami should:
a) bend and move near the body
b) rotate forward
c) remain straight
d) go straight overhead
4) After the backswing has begun:
a) extend the forward knee slightly and rotate the hips forward
b) bend the forward knee slightly and rotate the hips backward
c) bend the back knee slightly and rotate the hips backward
d) bend both knees and rotate the hips backward
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5) The backswing should be:
a) as far back as possible
b) 18 inches
c) far enough back to hit the ball to the target
d) very short
6) When the club is contacting the ball, the golfer’s head should be:
a) down and still
b) turned and still, with eyes on the target
c) moving forward from the ball to the target
d) in a position to see the target
7) Following contact with the ball, the club should:
a) continue to accelerate
b) be stopped as soon as possible
c) continue its path, gradually decelerating
d) maintain a constant velocity
8) The rhythm of the backswing should be:
a) fast, to build up momentum for the swing
b) velocity determined by the distance from the target
c) fast for weaker players, slow for strong players
d) slow and deliberate
9) Transition between the backswing and downswing should be:
a) made quickly to increase acceleration
b) characterized by a deliberate pause
c) smooth and easy
d) as fast as possible
10) On the downswing, acceleration should:
a) be greatest immediately following transition from the backswing
b) be greatest while contacting the ball
c) increase after making contact with the ball
d) decrease immediately prior to contacting the ball
Appendix D 
Schedule for Visual Recognition Test
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1) Swing with bent, "floppy" wrists; waggle the club
2) Correct swing
3) Swing with backswing that is too fast and transition to downswing too fast
4) Bending left elbow
5) Correct swing
6) Right elbow bends, but does not tuck near the body
7) Correct swing
8) Swing without (or poor) follow through






Have you ever seen a golf swing before??
1. Was the model/verbal instruction/videotape replay/verbal feedback/practice helpful 
in learning the task? Why or why not?
2. W hat information did you receive from the model/verbal instruction/videotape 
replay/verbal feedback/practice?




4. Did the model/verbal instruction/videotape replay/verbal feedback/practice help 
you with learning the proper movement pattern? Why or why not?
5. Did the model/verbal instruction/videotape replay/verbal feedback/practice help 
you with the amount o f force, or effort, that you used during the golf swing? 
Why or why not?





All subjects completed a standardized, open-ended questionnaire upon completion 
of the experiment (Appendix C). Question 1 asked subjects if the information they 
received was helpful in learning the task, and nearly all subjects in all groups 
responded positively to this item. The VTR group had the fewest positive responses 
(6 out of 10), and there appeared a strong desire for information about how the 
actual swing should be accomplished. Question 2 was designed to determine how 
subjects were receiving and interpreting information. According to the responses, all 
groups received and used the augmented information as intended.
Question 3 asked for strategies that subjects used while practicing. Most subjects 
in the verbal instruction and modeling groups used a similar strategy, that being one 
of focusing on one anatomical component at a time, e.g., keeping the left arm 
straight. Once that element was believed to be sufficiently learned, another 
component would be focused on, and so on. The KP group had to rely on the 
feedback that was provided to them. Since no initial instructions had been given, 
each feedback statement was crucial to future attempts. The VTR group reported 
watching various body parts, but also indicated that this was insufficient because they 
did not know what particular movements to look for. The control group indicated a 
trial and error approach to learning. That is, based on the flight, direction, and 
distance of the previous shot, adjustments were made in subsequent shots.
Question 4 asked if subjects were able to leant the movement pattern from their 
experimental condition. All subjects in the verbal instruction group responded "yes", 
while the modeling group expressed mixed results. While five of ten responded
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"yes”, another three responded "sort o f ,  with two subjects responding "no". 
Statements indicated that more specific information about exact movements was 
needed. The VTR group mostly responded negatively to this question, as watching 
themselves offered little information about the correct movement pattern. The KP 
group mostly responded "yes", and indicated that feedback was used to guide the 
following shot. Additionally, several responses were similar to the following, "The 
feedback let me know how I did on my last shot, but didn’t really tell me how a 
proper shot should be. I had to make my own conclusions about the proper 
movement pattern." The control group respondents provided interesting, and 
surprisingly similar answers to this question. These subjects weren’t sure that they 
were moving correctly, but did say that they became more comfortable with their 
swing, and believed that practice was a key for developing a comfortable movement 
pattern.
Question 5 asked if the information provided helped subjects with the amount of 
force required to perform the shot. Subjects in the verbal instruction group said that 
this was a deficient aspect of the instructions, and practice was the key to 
determining the correct amount of force to use. Subjects who viewed the model 
remarked how effortless the model appeared to be swinging, but added that they had 
some difficulty achieving the same rhythmic swing. Overall, the modeling group did 
not believe that the model helped them with the proper amount of force to use. All 
subjects in the VTR group responded with a "no" to this question. The amount of 
force required for this shot was learned only through practice, and visual feedback
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about where the previous shot landed. The KP group generally believed that 
feedback helped with the amount force for the shot, although four respondents said 
that practice was the critical factor determining force requirements. The control 
group also believed that practice allowed various amounts of force to be used 
through trial and error.
When asked about information that was lacking from each condition (Question
6), half of the verbal instruction group believed that verbal instructions were 
sufficient for learning the golf shot. Others responded with requests for verbal 
feedback, information on exactly how far back to pull the club, and how fast or slow 
to swing the club. The modeling group had several different responses that included 
the following: verbal feedback, verbal instructions, being able to see their swing for 
comparison with the model, and being presented with an opportunity to observe 
specific body parts in isolation. The VTR group said that demonstration, verbal 
instructions, and verbal feedback would have been helpful for learning this task. The 
KP group also requested demonstrations, verbal instructions, and an "exact definition 
o f how a proper shot should be made." The control group had a majority of 
respondents request instructions on how to swing properly, and three requests for 






Have you ever seen a golf shot before?
1. Was the information you received helpful in learning the movement pattern on: 
Day 1 - Modeling Y N Why?
Day 2 - Modeling Y N Why?
Day 3 - Modeling Y N Why?
Day 4 - Modeling Y N Why?







3. Did the information help you with the amount of force, or the rhythm that you 
used during the golf swing? Why or why not?
4. W hat additional information could have improved your learning and performance?
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Experiment 2 Questionnaire - Verbal Instructions Group
Have you ever seen a golf shot before?
1. Was the information you received helpful in learning the movement pattern on: 
Day 1 - Verbal instructions Y N Why?
Day 2 - Verbal instructions Y N Why?
Day 3 - Verbal instructions Y N Why?
Day 4 - Verbal instructions Y N Why?
2. Do you think that the information you received helped you to make higher scores? 
Why or why not?
Day 1 -
Day 2 - 




3. Did the information help you with the amount of force, or the rhythm that you 
used during the golf swing? Why or why not?
4. What additional information could have improved your learning and performance?
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Experiment 2 Questionnaire - Modeling/VTR Group
Have you ever seen a golf shot before?
1. Was the information you received helpful in learning the movement pattern on: 
Day 1 - Modeling Y N VTR Y N Why?
Day 2 -  Modeling Y N  VTR Y N  Why?
Day 3 - Modeling Y N VTR Y N Why?
Day 4 - Modeling Y N VTR Y N Why?
2. Do you think that the information you received helped you to make higher scores? 
Why or why not?
Day 1 -
Day 2 - 




3. Was the combination of modeling and videotape replay good for learning this
task? Why or why not?
4. Was modeling or videotape replay more or less useful at any time during the four 
days o f practice? Why or why not?
5. Did the information help you with the amount of force, or the rhythm that you 
used during the golf swing? Why or why not?
Modeling -
VTR -
6. What additional information could have improved your learning and performance?
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Experiment 2 Questionnaire - Modeling/KP
Have you ever seen a golf shot before?
1. W as the information you received helpful in learning the movement pattern on: 
Day 1 - Modeling Y N Verbal feedback Y N Why?
Day 2 - Modeling Y N Verbal feedback Y N Why?
Day 3 - Modeling Y N Verbal feedback Y N Why?
Day 4 - Modeling Y N Verbal feedback Y N Why?
2. Do you think the information you received helped you to make higher scores? 
Why or why not?
Day 1 -
Day 2 - 




3. Was the combination of modeling and verbal feedback good for learning this
task? Why or why not?
4. W as modeling or verbal feedback more or less useful at any time during the four 
days of practice? Why or why not?
5. Did the information help you with the amount o f force, or the rhythm that you 
used during the golf swing? Why or why not?
Modeling -
Verbal feedback -
6. What additional information could have improved your learning and performance?
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Experiment 2 Questionnaire - Verbal Instructions/VTR Group
Have you ever seen a golf shot before?
1. Was the information you received helpful in learning the movement pattern on: 
Day 1 - Verbal instructions Y N Video replay Y N Why?
Day 2 - Verbal instructions Y N Video replay Y N Why?
Day 3 - Verbal instructions Y N Video replay Y N Why?
Day 4 - Verbal instructions Y N Video replay Y N Why?
2. Do you think the information you received helped you to make higher scores? 
Why or why not?
Day 1 -
Day 2 - 




3. Was the combination of verbal instructions and videotape replay good for learning
this task? Why or why not?
4. W as verbal instructions or videotape replay more or less useful at any time during 
the four days of practice? Why or why not?
5. Did the information help you with the amount of force, or the rhythm that you 
used during the golf swing? Why or why not?
Verbal instructions -
Videotape replay -
6. What additional information could have improved your learning and performance?
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Experiment 2 Questionnaire - Verbal Instructions/KP Group
Have you ever seen a golf shot before?
1. Was the information you received helpful in learning the movement pattern on: 
Day 1 - Verbal instructions Y N Verbal feedback Y N Why?
Day 2 - Verbal instructions Y N Verbal feedback Y N Why?
Day 3 - Verbal instructions Y N Verbal feedback Y N Why?
Day 4 - Verbal instructions Y N Verbal feedback Y N Why?
2. Do you think the information you received helped you to make higher scores? 
Why or why not?
Day 1 -
Day 2 - 
Day 3 - 




3. Was the combination of verbal instructions and verbal feedback good for learning
this task? Why or why not?
4. Was verbal instructions or verbal feedback more or less useful at any time during 
the four days of practice?
5. Did the information help you with the amount of force, or the rhythm that you 
used during the golf swing? Why or why not?
Verbal instructions -
Verbal feedback -
6. What additional information could have improved your learning and performance?
Appendix H 
Examples of KP Statements
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Wrists
1. "Your backswing was initiated with wrist movement."
2. "Your wrists are bending on the backswing."
3. "Your wrists are floppy."
Left Arm
1. "Your left arm was bent."
Right Arm
1. "Your right ami was straight."
2. "Your right arm moved away from the body."
Hips and Legs
1. "Your hips swayed back in a linear fashion."
2. "You moved your feet during the swing."
3. "You stepped forward with the left foot during the swing."
4. "You raised up on the right foot during the swing."
5. "You raised your entire body prior to the downswing."
Head
1. "Your head followed the club on the backswing."
2. "Your head moved down toward the ball while you were swinging."
3. "Your head was moving forward during the swing."
Others
1. "Your backswing was very fast."
2. "Your backswing ended at about 7 o ’clock."
3. "Your backswing ended at about 1 o ’clock."
4. "Your follow-through was nonexistent."
5. "Your follow-through ended prematurely."
6. "The rhythm of your swing was extremely fast."
7. "Your follow-through is finishing behind your back."
Appendix I 
Experiment 1 Data, ANOVA Tables, 
Regression Equations, and Correlation Matrices
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Table 1.1 Kean accuracy data for trial blocks.
I D G R O U P B 1 B 2 B 3 B 4 B 5 B 6 B 7
1 0 . . 0 0 1 , . 0 0 . 0 0 3 . . 0 0 1 3 . . 0 0 5 . , 0 0 9 . . 0 0 1 5 . . 0 0 9 . , 0 0
1 1 . . 0 0 1 . . 0 0 6 . . 0 0 8 , . 0 0 7 . . 0 0 8 . . 0 0 3 . . 0 0 2 . . 0 0 7 . , 0 0
1 2 , . 0 0 1 . . 0 0 1 2 . . 0 0 1 0 , . 0 0 1 1 . . 0 0 1 0 . , 0 0 1 2 . . 0 0 2 . . 0 0 1 7 . , 0 0
1 3 . . 0 0 1 . . 0 0 2 2 . . 0 0 1 7 . . 0 0 8 . , 0 0 1 3 . , 0 0 1 2 . . 0 0 8 . , 0 0 1 3 . , 0 0
1 4 . . 0 0 1 . . 0 0 1 6 . . 0 0 1 5 . . 0 0 1 6 . , 0 0 1 6 . . 0 0 2 0 . . 0 0 1 5 . . 0 0 2 0 . , 0 0
1 5 . . 0 0 1 , . 0 0 1 3 . . 0 0 1 0 . . 0 0 9 . , 0 0 3 . , 0 0 1 3 . . 0 0 2 . , 0 0 1 . , 0 0
1 6 . . 0 0 1 . . 0 0 9 . . 0 0 7 . . 0 0 8 . . 0 0 1 4 . , 0 0 2 0 . . 0 0 1 7 . . 0 0 9 . , 0 0
1 7 . . 0 0 1 , . 0 0 1 0 . . 0 0 1 8 . . 0 0 2 4 . . 0 0 1 5 . , 0 0 1 4 . . 0 0 1 5 . , 0 0 1 9 . . 0 0
1 8 . . 0 0 1 , . 0 0 4 . . 0 0 1 0 . . 0 0 6 . , 0 0 2 0 . , 0 0 1 4 . . 0 0 3 . . 0 0 1 4 . . 0 0
1 9 . . 0 0 1 . . 0 0 1 6 . . 0 0 1 4 . . 0 0 2 5 . , 0 0 2 2 . . 0 0 1 8 . . 0 0 1 5 . . 0 0 2 3 . , 0 0
2 0 . . 0 0 2 . . 0 0 1 2 . . 0 0 2 2 . . 0 0 1 3 . , 0 0 1 1 . . 0 0 1 8 . . 0 0 1 7 . , 0 0 1 7 . . 0 0
2 1 . . 0 0 2 , . 0 0 9 . . 0 0 1 2 , . 0 0 1 7 . , 0 0 1 3 . . 0 0 2 2 . . 0 0 8 . . 0 0 1 0 . , 0 0
2 2 . . 0 0 2 . . 0 0 5 . . 0 0 1 0 . . 0 0 2 . , 0 0 6 . . 0 0 8 . . 0 0 1 0 . , 0 0 6 . , 0 0
2 3 . . 0 0 2 . . 0 0 4 . . 0 0 6 . . 0 0 1 2 . , 0 0 1 2 . . 0 0 1 8 . . 0 0 1 2 . . 0 0 1 4 . . 0 0
2 4 . . 0 0 2 . . 0 0 3 . . 0 0 4 . . 0 0 7 . , 0 0 6 . , 0 0 1 0 . . 0 0 1 1 . . 0 0 1 5 . , 0 0
2 5 . . 0 0 2 . . 0 0 1 2 . . 0 0 5 . . 0 0 9 . , 0 0 1 2 . , 0 0 1 5 . . 0 0 4 . , 0 0 9 . , 0 0
2 6 . . 0 0 2 . . 0 0 1 1 . . 0 0 1 4 , . 0 0 1 0 . , 0 0 1 3 . , 0 0 1 6 . . 0 0 1 0 . . 0 0 6 . , 0 0
2 7 . . 0 0 2 . . 0 0 . 0 0 4 . . 0 0 7 . . 0 0 1 0 . , 0 0 1 8 . . 0 0 1 5 . , 0 0 1 6 . . 0 0
2 8 . . 0 0 2 . . 0 0 1 .. 0 0 1 7 . . 0 0 1 2 . . 0 0 1 2 . . 0 0 8 . . 0 0 7 . , 0 0 1 6 . , 0 0
2 9 . . 0 0 2 . . 0 0 5 . . 0 0 1 0 . . 0 0 8 . , 0 0 7 . . 0 0 7 . . 0 0 1 2 . . 0 0 1 6 . . 0 0
3 0 . . 0 0 3 . . 0 0 6 . . 0 0 6 . . 0 0 3 . , 0 0 2 . . 0 0 2 . , 0 0 5 . . 0 0 3 . , 0 0
3 1 . . 0 0 3 . . 0 0 6 . . 0 0 8 . . 0 0 1 3 . , 0 0 4 . . 0 0 9 . . 0 0 1 2 . . 0 0 6 . . 0 0
3 2 . . 0 0 3 . . 0 0 7 . . 0 0 8 . . 0 0 9 . . 0 0 5 . . 0 0 9 . . 0 0 1 1 . . 0 0 9 . . 0 0
3 3 . . 0 0 3 . . 0 0 1 6 . , 0 0 2 0 . . 0 0 1 4 . , 0 0 1 4 . , 0 0 1 6 . . 0 0 1 8 . , 0 0 2 1 . , 0 0
3 4 . . 0 0 3 . . 0 0 1 1 . . 0 0 1 3 . . 0 0 1 9 . , 0 0 1 8 . . 0 0 1 4 . . 0 0 1 2 . , 0 0 1 4 . . 0 0
3 5 . . 0 0 3 . . 0 0 1 2 . . 0 0 1 2 , . 0 0 1 2 . , 0 0 9 . . 0 0 6 . . 0 0 1 2 . , 0 0 1 0 . , 0 0
3 6 . . 0 0 3 . . 0 0 . 0 0 7 . . 0 0 7 . , 0 0 6 . . 0 0 3 . . 0 0 1 0 . . 0 0 1 6 . , 0 0
3 7 . . 0 0 3 . . 0 0 3 ! . 0 0 2 . . 0 0 1 . . 0 0 1 . , 0 0 . 0 0 2 . , 0 0 5 . , 0 0
3 8 . . 0 0 3 . . 0 0 2 0 . . 0 0 4 . . 0 0 1 4 . . 0 0 7 . . 0 0 9 ]. 0 0 2 0 . , 0 0 1 1 . . 0 0
3 9 . . 0 0 3 . . 0 0 2 . . 0 0 5 . . 0 0 5 . . 0 0 4 . , 0 0 4 . . 0 0 4 . , 0 0 9 . , 0 0
4 0 . . 0 0 4 . . 0 0 1 0 . . 0 0 1 5 . . 0 0 1 1 . . 0 0 1 4 . , 0 0 1 4 . . 0 0 1 1 . , 0 0 1 9 . . 0 0
4 1 . . 0 0 4 . . 0 0 8 . . 0 0 1 2 . . 0 0 2 . , 0 0 1 1 . , 0 0 9 . . 0 0 7 . , 0 0 1 5 . . 0 0
4 2 . . 0 0 4 . . 0 0 7 . . 0 0 1 4 . . 0 0 1 6 . . 0 0 1 9 . , 0 0 1 2 . . 0 0 1 1 . , 0 0 1 4 . , 0 0
4 3 . . 0 0 4 . . 0 0 7 , . 0 0 1 0 . . 0 0 1 0 . , 0 0 1 7 . . 0 0 1 1 . . 0 0 7 . , 0 0 1 4 . . 0 0
4 4 . . 0 0 4 . . 0 0 6 . . 0 0 1 0 . . 0 0 1 7 . . 0 0 1 3 . . 0 0 1 5 . . 0 0 8 . , 0 0 1 0 . . 0 0
4 5 . . 0 0 4 . , 0 0 6 . , 0 0 1 5 . . 0 0 1 1 . . 0 0 1 0 . , 0 0 5 . . 0 0 1 1 . . 0 0 1 1 . . 0 0
4 6 . . 0 0 4 . , 0 0 2 1 . . 0 0 1 7 . . 0 0 2 2 . . 0 0 2 1 . . 0 0 1 8 . . 0 0 1 1 . . 0 0 1 4 . , 0 0
4 7 . . 0 0 4 . . 0 0 1 8 . . 0 0 2 0 . . 0 0 2 6 . , 0 0 2 0 . , 0 0 2 1 . . 0 0 1 8 . . 0 0 1 8 . . 0 0
4 8 . . 0 0 4 . . 0 0 1 1 . . 0 0 1 7 . . 0 0 6 . . 0 0 1 4 . . 0 0 1 5 . . 0 0 1 5 . . 0 0 1 8 . . 0 0
4 9 . . 0 0 4 . . 0 0 6 . . 0 0 6 . , 0 0 9 . , 0 0 1 1 . . 0 0 8 . . 0 0 5 . . 0 0 1 8 . . 0 0
5 0 . , 0 0 5 . , 0 0 1 0 . . 0 0 1 1 . . 0 0 1 1 . , 0 0 8 . . 0 0 5 . . 0 0 9 . . 0 0 1 4 . . 0 0
5 1 . . 0 0 5 . . 0 0 5 . . 0 0 5 . . 0 0 2 . , 0 0 2 . , 0 0 6 . . 0 0 1 . . 0 0 1 1 . . 0 0
5 2 . . 0 0 5 . . 0 0 1 1 . . 0 0 1 7 . . 0 0 1 6 . , 0 0 2 7 . , 0 0 1 7 . . 0 0 1 3 . . 0 0 1 7 . . 0 0
5 3 . . 0 0 5 . . 0 0 1 . , 0 0 . 0 0 3 . , 0 0 . 0 0 2 . . 0 0 4 . . 0 0 3 . . 0 0
5 4 . . 0 0 5 . . 0 0 5 . . 0 0 8 . 0 0 1 1 . , 0 0 1 ,, 0 0 1 2 . . 0 0 9 . . 0 0 1 4 . , 0 0
5 5 . , 0 0 5 . , 0 0 1 0 . . 0 0 1 4 . . 0 0 1 7 . . 0 0 1 0 . , 0 0 1 1 . . 0 0 1 0 . . 0 0 1 7 . . 0 0
5 6 . . 0 0 5 . , 0 0 1 2 . . 0 0 3 . . 0 0 8 . . 0 0 4 . . 0 0 9 . . 0 0 6 . . 0 0 1 3 . . 0 0
5 7 . , 0 0 5 . , 0 0 . 0 0 4 . . 0 0 1 0 . , 0 0 5 . . 0 0 1 0 . . 0 0 1 3 . . 0 0 1 5 . . 0 0
5 8 . . 0 0 5 . . 0 0 , 0 0 . 0 0 5 . . 0 0 5 . . 0 0 9 . . 0 0 . 0 0 . 0 0
5 9 . . 0 0 5 . , 0 0 l l ! . 0 0 8 ! . 0 0 7 . . 0 0 1 . . 0 0 7 . . 0 0 3 !. 0 0 l ! . 0 0
B 8 B 9 B I O
8 . . 0 0 1 3 . . 0 0 1 3 . . 0 0
5 . . 0 0 5 . . 0 0 1 1 . . 0 0
6 . , 0 0 7 , , 0 0 1 6 , . 0 0
1 4 . , 0 0 1 8 . . 0 0 9 . . 0 0
1 9 . , 0 0 1 9 . , 0 0 2 2 . . 0 0
1 6 , , 0 0 2 1 . , 0 0 1 5 . , 0 0
1 8 . , 0 0 1 6 . , 0 0 2 1 . . 0 0
2 9 . , 0 0 1 7 . . 0 0 1 9 . . 0 0
1 3 . , 0 0 1 0 . . 0 0 1 4 . . 0 0
2 5 . , 0 0 1 6 . . 0 0 2 1 . . 0 0
1 8 . , 0 0 2 0 . , 0 0 2 2 . . 0 0
1 3 . , 0 0 2 1 . , 0 0 1 9 . . 0 0
4 . , 0 0 7 . . 0 0 1 9 . . 0 0
2 2 . . 0 0 2 1 . . 0 0 1 9 . , 0 0
1 8 . , 0 0 1 1 . , 0 0 2 0 . , 0 0
1 0 . , 0 0 2 9 . . 0 0 1 2 . . 0 0
1 5 . , 0 0 1 6 . , 0 0 1 4 . . 0 0
1 5 . , 0 0 6 . , 0 0 2 3 . , 0 0
1 8 . , 0 0 1 5 . . 0 0 2 5 . . 0 0
1 6 , , 0 0 2 0 . . 0 0 1 4 . . 0 0
8 . , 0 0 6 . , 0 0 9 . . 0 0
9 . . 0 0 9 . , 0 0 9 . . 0 0
1 3 . , 0 0 1 1 . . 0 0 2 0 . . 0 0
8 . . 0 0 1 9 . , 0 0 1 4 . , 0 0
1 2 . , 0 0 2 2 . , 0 0 2 0 . . 0 0
8 . , 0 0 2 0 . , 0 0 2 2 . . 0 0
1 1 . , 0 0 8 . , 0 0 9 . . 0 0
1 1 . . 0 0 4 . . 0 0 8 . , 0 0
8 . , 0 0 1 0 . , 0 0 1 5 . , 0 0
1 1 . , 0 0 8 . . 0 0 6 . . 0 0
1 6 . , 0 0 1 6 . , 0 0 1 6 . . 0 0
1 3 . . 0 0 2 0 . , 0 0 1 9 . . 0 0
9 . , 0 0 1 2 . , 0 0 1 4 . . 0 0
1 6 . . 0 0 1 9 . , 0 0 1 6 . . 0 0
1 5 . , 0 0 1 0 . . 0 0 1 2 . . 0 0
1 5 . . 0 0 2 2 . , 0 0 2 8 . , 0 0
8 . . 0 0 1 9 . , 0 0 2 3 . . 0 0
2 0 . , 0 0 2 6 . , 0 0 2 6 . , 0 0
1 3 . . 0 0 1 6 . , 0 0 2 2 . , 0 0
1 9 . . 0 0 1 3 . , 0 0 1 5 . . 0 0
1 5 . , 0 0 1 2 . , 0 0 1 6 . . 0 0
1 0 . . 0 0 2 1 . , 0 0 1 6 . . 0 0
1 9 . . 0 0 7 . , 0 0 1 6 . . 0 0
1 0 . , 0 0 6 . , 0 0 3 . . 0 0
1 8 . . 0 0 1 8 . , 0 0 1 1 . , 0 0
1 2 . , 0 0 9 . . 0 0 1 6 . . 0 0
3 , . 0 0 2 . . 0 0 5 . . 0 0
1 2 . , 0 0 9 . . 0 0 1 5 . . 0 01 ., 0 0 . 0 0 1 .. 0 0
3 . . 0 0 6 .. 0 0 3 . . 0 0
B l l B 1 2 B 1 3
2 1 . . 0 0 2 7 . , 0 0 1 5 . , 0 0
1 5 . . 0 0 7 . . 0 0 4 . . 0 0
8 . . 0 0 1 2 . , 0 0 1 3 . . 0 0
1 0 . . 0 0 1 5 . , 0 0 1 3 . , 0 0
1 6 . . 0 0 1 6 . , 0 0 1 4 . . 0 0
1 0 . . 0 0 1 3 . , 0 0 1 7 . . 0 0
1 3 . . 0 0 1 7 . , 0 0 1 5 . , 0 0
2 4 . , 0 0 1 7 . , 0 0 2 1 . . 0 0
7 . . 0 0 1 2 . . 0 0 1 1 . . 0 0
1 4 . . 0 0 2 1 . . 0 0 2 0 . , 0 0
1 1 . . 0 0 2 3 . . 0 0 2 9 . , 0 0
1 8 . . 0 0 1 7 . . 0 0 2 1 . . 0 0
1 1 . . 0 0 1 2 . , 0 0 1 5 . , 0 0
2 2 . . 0 0 2 1 . . 0 0 2 0 . . 0 0
1 6 . . 0 0 1 6 . , 0 0 1 6 . . 0 0
6 . . 0 0 1 3 . . 0 0 1 0 . . 0 0
1 5 . . 0 0 1 5 . . 0 0 1 0 . . 0 0
9 . . 0 0 1 1 . . 0 0 2 2 . . 0 0
2 4 . . 0 0 2 1 . . 0 0 2 1 . . 0 0
1 0 . . 0 0 1 7 . . 0 0 1 4 . . 0 0
9 . . 0 0 . 0 0 8 . . 0 0
1 3 . . 0 0 1 6 ] . 0 0 1 0 . . 0 0
1 0 . . 0 0 7 . . 0 0 8 . . 0 0
9 . . 0 0 1 6 . . 0 0 1 2 . . 0 0
2 0 . . 0 0 1 5 . . 0 0 2 0 , . 0 0
1 2 . . 0 0 1 1 . . 0 0 1 3 , . 0 0
1 7 . . 0 0 1 8 . . 0 0 9 . . 0 0
4 . . 0 0 7 . . 0 0 8 . . 0 0
2 0 . . 0 0 2 3 . . 0 0 2 0 . . 0 0
6 . . 0 0 1 0 . . 0 0 1 1 . . 0 0
9 . . 0 0 9 . . 0 0 1 5 , . 0 0
1 2 . . 0 0 1 6 . . 0 0 1 7 , . 0 0
9 . . 0 0 1 6 . . 0 0 6 . . 0 0
1 9 . . 0 0 1 7 . . 0 0 2 1 , . 0 0
9 . . 0 0 1 2 . . 0 0 2 5 , . 0 0
1 9 . . 0 0 2 4 , . 0 0 1 4 . . 0 0
1 2 . 0 0 1 6 . . 0 0 2 2 , . 0 0
2 1 . ! o o 2 7 ] . 0 0 1 9 . . 0 0
1 9 . . 0 0 1 7 . . 0 0 1 7 . . 0 0
1 5 . . 0 0 1 9 , . 0 0 1 8 , . 0 0
8 . . 0 0 6 . . 0 0 9 , . 0 0
1 0 . . 0 0 1 9 , . 0 0 1 0 , . 0 0
8 . . 0 0 1 3 , . 0 0 1 4 , . 0 0
3 . , 0 0 1 0 , . 0 0 1 . 0 0
1 0 . . 0 0 1 3 , . 0 0 1 6 . 0 0
1 5 . . 0 0 2 0 , . 0 0 1 6 . 0 0
2 . . 0 0 1 1 . . 0 0 5 , . 0 0
1 2 . . 0 0 8 . . 0 0 1 6 . 0 0
. 0 0 4 . . 0 0 6 . 0 0
4 !. 0 0 7 , . 0 0 7 . 0 0
B 1 4 B 1 5 a i 6
1 9 . 0 0 1 7 . 0 0 1 1 . 0 0
1 3 . 0 0 1 9 . 0 0 1 1 . 0 0
1 9 . 0 0 1 9 . 0 0 1 0 . 0 0
1 5 . 0 0 1 7 . 0 0 1 0 . 0 0
2 2 . 0 0 1 4 . 0 0 1 3 . 0 0
1 9 . 0 0 1 8 . 0 0 1 4 . 0 0
2 0 . 0 0 1 7 . 0 0 2 0 . 0 0
2 2 . 0 0 2 1 . 0 0 1 5 . 0 0
1 2 . 0 0 1 6 . 0 0 1 1 . 0 0
1 2 . 0 0 2 4 . 0 0 1 9 . 0 0
2 8 . 0 0 2 1 . 0 0 2 2 . 0 0
1 6 . 0 0 2 1 . 0 0 1 7 . 0 0
1 3 . 0 0 2 0 . 0 0 1 5 . 0 0
2 0 . , 0 0 1 4 . 0 0 1 2 . 0 0
1 6 . , 0 0 1 3 . , 0 0 1 3 . 0 0
6 . , 0 0 1 0 . . 0 0 4 . 0 0
1 9 . , 0 0 1 9 . , 0 0 1 5 . 0 0
1 5 . , 0 0 1 7 . , 0 0 1 7 . . 0 0
1 2 . , 0 0 1 5 . , 0 0 2 0 . , 0 0
1 4 . . 0 0 1 1 . . 0 0 1 3 . . 0 0
1 2 . , 0 0 4 . . 0 0 3 . . 0 0
1 3 . . 0 0 8 . . 0 0 1 2 . . 0 0
1 3 . . 0 0 2 2 . . 0 0 9 . . 0 0
1 9 . . 0 0 1 8 , . 0 0 1 2 . . 0 0
1 4 . . 0 0 2 0 . . 0 0 1 6 . . 0 0
1 0 . . 0 0 1 0 . . 0 0 5 , . 0 0
1 2 . . 0 0 1 7 . . 0 0 1 3 . . 0 0
1 3 . . 0 0 1 5 , . 0 0 9 , . 0 0
2 8 . . 0 0 2 4 . . 0 0 2 3 . . 0 0
1 8 . . 0 0 6 . . 0 0 7 , . 0 0
1 6 . . 0 0 1 6 , . 0 0 9 , . 0 0
1 6 . . 0 0 1 0 , . 0 0 2 2 . 0 0
5 . . 0 0 2 . . 0 0 7 . 0 0
1 3 . . 0 0 1 8 . . 0 0 1 6 . 0 0
1 3 . . 0 0 1 2 . . 0 0 1 6 . 0 0
1 6 . . 0 0 2 4 . 0 0 2 4 . 0 0
2 2 , . 0 0 1 7 . 0 0 2 2 . 0 0
2 7 , . 0 0 2 3 . 0 0 2 4 . 0 0
2 7 , . 0 0 2 6 . 0 0 2 3 . 0 0
1 8 . . 0 0 1 5 . 0 0 1 2 . 0 0
1 1 . . 0 0 1 7 . 0 0 5 . 0 0
1 1 . . 0 0 1 8 . 0 0 1 2 . 0 0
1 3 . 0 0 1 3 . 0 0 6 . 0 0
1 3 , . 0 0 3 . 0 0 1 1 . 0 0
1 5 . 0 0 7 . 0 0 1 6 . 0 0
1 4 . 0 0 1 7 . 0 0 8 . 0 0
4 . 0 0 1 2 . 0 0 7 . 0 0
1 1 . 0 0 1 6 . 0 0 1 2 . 0 0
. 0 0 3 . 0 0 . 0 0
6 . 0 0 1 1 . 0 0 1 1 . 0 0
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Table 1.1 (continued)
I D G R O U P B 1 7 B 1 8 S I  9
1 0 . 0 0 1 . 0 0 8 . 0 0 1 2 . 0 0 1 3 . 0 0
1 1 . 0 0 1 . 0 0 1 1 . 0 0 1 6 . 0 0 9 . 0 0
1 2 . 0 0 1 . 0 0 1 9 . 0 0 1 6 . 0 0 2 3 . 0 0
1 3 . 0 0 1 . 0 0 1 7 . 0 0 1 9 . 0 0 2 2 . 0 0
1 4 . 0 0 1 . 0 0 1 8 . 0 0 2 0 . 0 0 2 1 . 0 0
1 5 . 0 0 1 . 0 0 2 6 . 0 0 1 5 . 0 0 2 0 . 0 0
1 6 . 0 0 1 . 0 0 2 5 . 0 0 2 3 . 0 0 1 4 . 0 0
1 7 . 0 0 1 . 0 0 1 3 . 0 0 2 2 . 0 0 1 8 . 0 0
1 8 . 0 0 1 . 0 0 1 3 . 0 0 2 2 . 0 0 2 3 . 0 0
1 9 . 0 0 1 . 0 0 1 5 . 0 0 2 1 . 0 0 2 2 . 0 0
2 0 . 0 0 2 . 0 0 1 7 . 0 0 2 2 . 0 0 2 1 . 0 0
2 1 . 0 0 2 . 0 0 2 3 . 0 0 2 0 . 0 0 1 8 . 0 0
2 2 . 0 0 2 . 0 0 1 3 . 0 0 1 1 . 0 0 2 1 . 0 0
2 3 . 0 0 2 . 0 0 2 1 . 0 0 1 5 . 0 0 1 9 . 0 0
2 4 . 0 0 2 . 0 0 2 3 . 0 0 2 0 . 0 0 2 1 . 0 0
2 5 . 0 0 2 . 0 0 1 2 . 0 0 1 0 . 0 0 2 0 . 0 0
2 6 . 0 0 2 . 0 0 1 7 . 0 0 1 0 . 0 0 1 0 . 0 0
2 7 . 0 0 2 . 0 0 1 8 . 0 0 2 2 . 0 0 1 6 . 0 0
2 8 . 0 0 2 . 0 0 1 6 . 0 0 1 7 . 0 0 2 2 . 0 0
2 9 . 0 0 2 . 0 0 1 1 . 0 0 1 3 . 0 0 1 1 . 0 0
3 0 . 0 0 3 . 0 0 9 . 0 0 5 . 0 0 1 2 . 0 0
3 1 . 0 0 3 . 0 0 1 3 . 0 0 1 6 . 0 0 1 5 . 0 0
3 2 . 0 0 3 . 0 0 4 . 0 0 1 0 . 0 0 1 6 . 0 0
3 3 . 0 0 3 . 0 0 9 . 0 0 1 3 . 0 0 1 8 . 0 0
3 4 . 0 0 3 . 0 0 2 5 . 0 0 1 5 . 0 0 2 0 . 0 0
3 5 . 0 0 3 . 0 0 1 4 . 0 0 8 . 0 0 1 4 . 0 0
3 6 . 0 0 3 . 0 0 1 0 . 0 0 1 6 . 0 0 1 1 . 0 0
3 7 . 0 0 3 . 0 0 1 5 . 0 0 1 1 . 0 0 7 . 0 0
3 8 . 0 0 3 . 0 0 1 7 . 0 0 9 . 0 0 1 6 . 0 0
3 9 . 0 0 3 . 0 0 1 4 . 0 0 6 . 0 0 1 9 . 0 0
4 0 . 0 0 4 . 0 0 1 3 . 0 0 2 0 . 0 0 1 9 . 0 0
4 1 . 0 0 4 . 0 0 2 5 . 0 0 2 9 . 0 0 2 7 . 0 0
4 2 . 0 0 4 . 0 0 4 . 0 0 1 0 . 0 0 1 1 . 0 0
4 3 . 0 0 4 . 0 0 2 7 . 0 0 1 6 . 0 0 2 1 . 0 0
4 4 . 0 0 4 . 0 0 1 1 . 0 0 9 . 0 0 1 4 . 0 0
4 5 . 0 0 4 . 0 0 1 7 . 0 0 2 2 . 0 0 1 9 . 0 0
4 6 . 0 0 4 . 0 0 2 5 . 0 0 1 9 . 0 0 1 5 . 0 0
4 7 . 0 0 4 . 0 0 2 1 . 0 0 1 2 . 0 0 2 5 . 0 0
4 8 . 0 0 4 . 0 0 1 9 . 0 0 2 1 . 0 0 2 2 . 0 0
4 9 . 0 0 4 . 0 0 1 7 . 0 0 1 4 . 0 0 1 4 . 0 0
5 0 . 0 0 5 . 0 0 2 0 . 0 0 1 5 . 0 0 1 3 . 0 0
5 1 . 0 0 5 . 0 0 2 6 . 0 0 2 7 . 0 0 1 5 . 0 0
5 2 . 0 0 5 . 0 0 5 . 0 0 8 . 0 0 9 . 0 0
5 3 . 0 0 5 . 0 0 9 . 0 0 2 . 0 0 9 . 0 0
5 4 . 0 0 5 . 0 0 9 . 0 0 1 7 . 0 0 2 1 . 0 0
5 5 . 0 0 5 . 0 0 1 6 . 0 0 1 6 . 0 0 1 5 . 0 0
5 6 . 0 0 5 . 0 0 3 . 0 0 1 0 . 0 0 3 . 0 0
5 7 . 0 0 5 . 0 0 5 . 0 0 1 2 . 0 0 1 5 . 0 0
5 8 . 0 0 5 . 0 0 . 0 0 . 0 0 . 0 0
5 9 . 0 0 5 . 0 0 1 0 . 0 0 1 1 . 0 0 1 1 . 0 0
B 2 0 R 1 R 2 R 3 T 1
1 4 . 0 0 2 4 . 0 0 3 0 . 0 0 2 6 . 0 0 5 . 0 0
1 6 . 0 0 9 . 0 0 9 . 0 0 1 8 . 0 0 5 . 0 0
2 1 . 0 0 1 0 . 0 0 1 9 . 0 0 2 0 . 0 0 1 3 . 0 0
2 4 . 0 0 1 8 . 0 0 1 8 . 0 0 2 0 . 0 0 1 7 . 0 0
2 7 . 0 0 0 1 4 . 0 0 1 5 . 0 0 2 1 . 0 0 1 6 . 0 0
1 7 . 0 0 1 7 . 0 0 2 1 . 0 0 1 5 . 0 0 1 2 . 0 0
1 4 . 0 0 2 4 . 0 0 2 5 . 0 0 2 7 . 0 0 1 7 . 0 0
2 3 . 0 0 2 1 . 0 0 2 6 . 0 0 1 6 . 0 0 2 3 . 0 0
1 4 . 0 0 1 2 . 0 0 1 5 . 0 0 1 4 . 0 0 5 . 0 0
1 3 . 0 0 2 0 . 0 0 2 0 . 0 0 2 5 . 0 0 1 2 . 0 0
2 1 . 0 0 2 2 . 0 0 1 7 . 0 0 2 3 . 0 0 9 . 0 0
2 2 . 0 0 2 1 . 0 0 1 3 . 0 0 2 0 . 0 0 1 7 . 0 0
1 9 . 0 0 1 6 . 0 0 1 7 . 0 0 1 6 . 0 0 11.00
1 4 . 0 0 2 3 . 0 0 1 3 . 0 0 2 3 . 0 0 1 9 . 0 0
2 0 . 0 0 2 1 . 0 0 2 2 . 0 0 2 0 . 0 0 1 0 . 0 0
2 0 . 0 0 2 0 . 0 0 3 1 . 0 0 2 2 . 0 0 1 3 . 0 0
1 7 . 0 0 1 8 . 0 0 1 4 . 0 0 2 1 . 0 0 1 3 . 0 0
3 0 . 0 0 2 1 . 0 0 2 0 . 0 0 2 1 . 0 0 1 9 . 0 011.00 1 0 . 0 0 1 6 . 0 0 2 1 . 0 0 4 . 0 0
1 3 . 0 0 1 0 . 0 0 1 2 . 0 0 1 3 . 0 0 1 8 . 0 0
5 . 0 0 1 0 . 0 0 9 . 0 0 11.00 2 2 . 0 0
1 2 . 0 0 2 0 . 0 0 1 4 . 0 0 1 2 . 0 0 4 . 0 011.00 3 . 0 0 1 2 . 0 0 1 6 . 0 0 2 . 0 0
2 0 . 0 0 2 0 . 0 0 1 4 . 0 0 2 1 . 0 0 1 3 . 0 0
1 6 . 0 0 11.00 1 9 . 0 0 2 0 . 0 0 7 . 0 0
1 7 . 0 0 9 . 0 0 1 3 . 0 0 2 1 . 0 0 1 7 . 0 0
2 0 . 0 0 1 3 . 0 0 11.00 1 5 . 0 0 6 . 0 0
4 . 0 0 1 4 . 0 0 4 . 0 0 1 7 . 0 0 3 . 0 0
2 1 . 0 0 1 7 . 0 0 1 8 . 0 0 1 6 . 0 0 1 4 . 0 011.00 8 . 0 0 8 . 0 0 1 7 . 0 0 8 . 0 0
9 . 0 0 1 5 . 0 0 1 9 . 0 0 2 1 . 0 0 1 0 . 0 0
1 8 . 0 0 1 5 . 0 0 1 8 . 0 0 2 2 . 0 0 9 . 0 0
5 . 0 0 4 . 0 0 1 4 . 0 0 11.00 3 . 0 0
2 0 . 0 0 1 3 . 0 0 1 3 . 0 0 1 4 . 0 0 2 2 . 0 0
2 1 . 0 0 6 . 0 0 5 . 0 0 1 6 . 0 0 9 . 0 0
1 6 . 0 0 1 3 . 0 0 1 2 . 0 0 1 3 . 0 0 11.00
2 3 . 0 0 1 7 . 0 0 2 5 . 0 0 2 4 . 0 0 1 2 . 0 0
2 3 . 0 0 2 4 . 0 0 1 6 . 0 0 2 9 . 0 0 2 3 . 0 0
2 5 . 0 0 2 2 . 0 0 1 9 . 0 0 2 6 . 0 0 1 5 . 0 0
1 5 . 0 0 1 7 . 0 0 2 0 . 0 0 2 7 . 0 0 1 7 . 0 0
1 6 . 0 0 1 6 . 0 0 1 4 . 0 0 1 6 . 0 0 1 9 . 0 0
2 2 . 0 0 1 8 . 0 0 1 2 . 0 0 1 9 . 0 0 1 2 . 0 0
9 . 0 0 1 0 . 0 0 9 . 0 0 1 6 . 0 0 1 2 . 0 0
5 . 0 0 6 . 0 0 11.00 11.00 5 . 0 0
2 3 . 0 0 2 1 . 0 0 2 7 . 0 0 2 4 . 0 0 1 3 . 0 0
1 8 . 0 0 2 1 . 0 0 1 8 . 0 0 1 9 . 0 0 9 . 0 011.00 1 2 . 0 0 1 4 . 0 0 1 9 . 0 0 1 3 . 0 0
1 4 . 0 0 1 5 . 0 0 1 2 . 0 0 1 0 . 0 0 2 1 . 0 0
1 . 0 0 2 . 0 0 . 0 0 . 0 0 2 . 0 0
9 . 0 0 9 . 0 0 9 . 0 0 8 . 0 0 6 . 0 0
T 2 T 3 S D 1 S D 2
4 . 0 0 1 1 . 0 0 . 0 0 . 6 7
. 0 0 2 . 0 0 . 8 4 1 . 0 3
1 5 . 0 0 1 3 . 0 0 1 . 3 2 1 . 1 5
6 . 0 0 9 . 0 0 1 . 1 4 1 . 4 9
1 2 . 0 0 1 6 . 0 0 1 . 0 7 1 . 1 8
5 . 0 0 1 0 . 0 0 1 . 2 5 1 . 0 5
2 3 . 0 0 2 1 . 0 0 1 . 1 0 1 . 0 6
2 3 . 0 0 2 8 . 0 0 1 . 2 5 1 . 0 3
8 . 0 0 6 . 0 0 . 7 0 1 . 1 5
2 3 . 0 0 1 3 . 0 0 1 . 2 6 1 . 1 7
1 0 . 0 0 1 6 . 0 0 1 . 2 3 . 9 2
1 9 . 0 0 2 2 . 0 0 1 . 1 0 1 . 5 5
1 1 . 0 0 9 . 0 0 1 . 0 8 1 . 1 5
9 . 0 0 2 1 . 0 0 . 7 0 1 . 2 6
1 1 . 0 0 1 2 . 0 0 . 6 7 . 7 0
1 5 . 0 0 1 1 . 0 0 1 . 1 4 . 9 7
1 6 . 0 0 1 7 . 0 0 . 9 9 1 . 3 5
2 7 . 0 0 1 7 . 0 0 . 0 0 . 7 0
3 . 0 0 4 . 0 0 1 . 0 6 . 8 2
2 1 . 0 0 2 1 . 0 0 2 1 . 0 0 2 6 . 0 0
1 4 . 0 0 2 2 . 0 0 . 8 4 . 9 7
7 . 0 0 7 . 0 0 1 . 0 7 1 . 1 4
6 . 0 0 1 5 . 0 0 1 . 0 6 . 7 9
9 . 0 0 1 7 . 0 0 1 . 4 3 1 . 5 6
1 7 . 0 0 1 6 . 0 0 1 . 1 0 1 . 1 6
1 1 . 0 0 1 4 . 0 0 1 . 0 3 1 . 2 3
7 . 0 0 1 9 . 0 0 . 0 0 . 9 5
4 . 0 0 1 0 . 0 0 . 6 7 . 6 3
1 9 . 0 0 1 7 . 0 0 1 . 4 9 . 8 4
9 . 0 0 3 . 0 0 . 4 2 . 7 1
8 . 0 0 9 . 0 0 . 8 2 1 . 1 8
1 2 . 0 0 2 0 . 0 0 . 9 2 1 . 2 3
2 . 0 0 6 . 0 0 . 9 5 1 . 4 3
1 9 . 0 0 1 7 . 0 0 1 . 2 5 1 . 0 5
6 . 0 0 1 1 . 0 0 . 9 7 1 . 0 5
1 1 . 0 0 1 0 . 0 0 1 . 0 7 1 . 2 7
2 4 . 0 0 2 0 . 0 0 . 5 7 1 . 2 5
1 6 . 0 0 1 4 . 0 0 1 . 1 4 . 9 4
1 6 . 0 0 1 5 . 0 0 1 . 2 9 1 . 5 7
1 4 . 0 0 1 5 . 0 0 1 . 0 7 . 8 4
1 9 . 0 0 1 5 . 0 0 1 . 4 9 1 . 2 0
1 4 . 0 0 1 0 . 0 0 . 8 5 . 5 3
1 1 . 0 0 1 3 . 0 0 1 . 4 5 1 . 0 6
9 . 0 0 2 . 0 0 . 3 2 . 0 0
1 5 . 0 0 1 4 . 0 0 1 . 0 8 . 9 2
1 6 . 0 0 1 5 . 0 0 1 . 4 1 1 . 5 1
2 0 . 0 0 1 5 . 0 0 1 . 1 4 . 6 7
1 8 . 0 0 1 2 . 0 0 . 0 0 . 7 0
. 0 0 . 0 0 . 0 0 . 0 0
4 . 0 0 6 . 0 0 1 . 2 0 . 9 2
S D 3 S D 4 S D 5 5 D 6
. 9 5 . 8 5 1 . 1 0 1 . 3 5
. 4 8 . 7 9 . 4 8 . 4 2
1 . 2 9 1 . 2 5 1 . 3 2 . 4 2
1 . 1 4 1 . 4 2 1 . 3 2 . 9 2
1 . 2 6 . 8 4 1 . 0 5 1 . 2 7
. 8 8 . 6 7 . 8 2 . 4 2
1 . 4 8 1 . 6 5 1 . 7 6 1 . 5 7
1 . 3 5 1 . 5 8 1 . 3 5 1 . 4 3
1 . 0 7 1 . 2 5 1 . 3 5 . 4 8
. 8 5 1 . 3 2 1 . 0 3 1 . 2 7
. 9 5 1 . 1 0 1 . 2 3 1 . 4 2
1 . 0 6 1 . 0 6 1 . 1 4 . 7 9
. 4 2 . 8 4 1 . 4 8 1 . 3 3
1 . 3 2 1 . 4 0 1 . 1 4 1 . 4 0
. 8 2 . 7 0 . 8 2 . 9 9
. 8 8 1 . 1 4 . 9 7 . 7 0
. 6 7 1 . 0 6 . 8 4 . 9 4
1 . 0 6 . 9 4 . 4 2 1 . 0 8
1 . 3 2 1 . 3 2 1 . 3 2 1 . 1 6
. 7 1 1 . 0 5 . 9 2 . 8 2
. 6 7 . 6 3 . 6 3 . 8 5
1 . 2 5 . 8 4 1 . 2 9 1 . 2 3
. 9 9 . 8 5 . 9 9 . 8 8
1 . 2 6 1 . 1 7 1 . 2 6 . 9 2
1 . 4 5 1 . 5 5 1 . 0 7 1 . 2 3
1 . 0 3 1 . 2 0 1 . 0 7 1 . 1 4
1 . 1 6 . 9 7 . 6 7 . 9 4
. 3 2 . 3 2 . 0 0 . 6 3
1 . 2 6 . 9 5 1 . 2 0 1 . 3 3
. 8 5 . 8 4 . 8 4 . 7 0
1 . 2 9 1 . 4 3 1 . 2 6 1 . 2 0
. 6 3 . 9 9 1 . 2 9 1 . 3 4
1 . 7 1 1 . 2 9 . 9 2 . 8 8
1 . 2 5 1 . 4 9 1 . 1 0 1 . 0 6
1 . 4 2 . 8 2 1 . 1 8 1 . 3 2
1 . 2 9 1 . 4 1 . 7 1 . 8 8
. 7 9 1 . 2 0 1 . 2 3 1 . 4 5
. 9 7 . 8 2 1 . 4 5 1 . 1 4
. 8 4 1 . 0 7 1 . 3 5 1 . 1 8
. 8 8 . 8 8 . 7 9 . 8 5
1 . 2 0 1 . 0 3 . 8 5 . 5 7
. 6 3 . 4 2 . 8 4 . 3 2
1 . 1 7 . 9 5 1 . 3 4 1 . 1 6
. 9 5 . 0 0 . 4 2 . 5 2
1 . 2 9 . 8 2 1 . 1 4 . 9 9
1 . 0 6 1 . 2 5 1 . 1 0 . 8 2
. 6 3 . 5 2 . 7 4 . 7 0
. 9 4 . 5 3 . 9 4 . 8 2
. 0 0 1 . 0 8 . 9 7 1 . 1 0
. 6 7 . 3 2 . 8 2 . 6 7
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Table 1.1 (continued)
I D G R O U P S D 7 S D 8 S D 9
1 0 . 0 0 1 . 0 0 1 . 2 9 1 . 4 0 1 . 0 6
1 1 . 0 0 1 . 0 0 . 8 2 . 7 1 . 8 5
1 2 . 0 0 1 . 0 0 1 . 0 6 . 9 7 . 8 2
1 3 . 0 0 1 . 0 0 . 6 7 . 8 4 1 . 1 4
1 4 . 0 0 1 . 0 0 1 . 2 5 1 . 5 2 1 . 1 0
1 5 . 0 0 1 . 0 0 . 3 2 1 . 1 7 . 9 9
1 6 . 0 0 1 . 0 0 1 . 4 5 1 . 4 8 1 . 4 3
1 7 . 0 0 1 . 0 0 1 . 3 7 . 8 8 1 . 3 4
1 8 . 0 0 1 . 0 0 1 . 0 7 1 . 4 2 1 . 0 5
1 9 . 0 0 1 . 0 0 1 . 1 6 1 . 0 8 . 8 4
2 0 . 0 0 2 . 0 0 1 . 2 5 1 . 4 0 1 . 5 6
2 1 . 0 0 2 . 0 0 . 9 4 1 . 2 5 1 . 2 9
2 2 . 0 0 2 . 0 0 . 7 0 . 5 2 1 . 0 6
2 3 . 0 0 2 . 0 0 1 . 2 6 1 . 0 3 1 . 6 6
2 4 . 0 0 2 . 0 0 1 . 0 8 1 . 5 5 1 . 2 9
2 5 . 0 0 2 . 0 0 . 9 9 . 6 7 1 . 3 7
2 6 . 0 0 2 . 0 0 . 8 4 1 . 1 8 1 . 1 7
2 7 . 0 0 2 . 0 0 1 . 1 7 1 . 0 8 . 8 4
2 8 . 0 0 2 . 0 0 . 9 7 1 . 0 3 1 . 0 8
2 9 . 0 0 2 . 0 0 1 . 1 4 1 . 0 7 1 . 1 7
3 0 . 0 0 3 . 0 0 . 4 8 . 9 2 1 . 0 7
3 1 . 0 0 3 . 0 0 . 9 7 1 . 2 0 . 8 8
3 2 . 0 0 3 . 0 0 . 9 9 . 9 5 1 . 5 2
3 3 . 0 0 3 . 0 0 1 . 3 7 1 . 0 3 1 . 4 5
3 4 . 0 0 3 . 0 0 1 . 4 3 1 . 2 3 . 9 2
3 5 . 0 0 3 . 0 0 1 . 2 5 1 . 1 4 1 . 0 5
3 6 . 0 0 3 . 0 0 . 9 7 1 . 4 5 1 . 3 2
3 7 . 0 0 3 . 0 0 1 . 0 8 1 . 2 9 . 5 2
3 8 . 0 0 3 . 0 0 . 9 9 1 . 0 3 1 . 3 3
3 9 . 0 0 3 . 0 0 . 9 9 1 . 1 0 1 . 3 2
4 0 . 0 0 4 . 0 0 . 8 8 1 . 1 7 . 9 7
4 1 . 0 0 4 . 0 0 1 . 0 8 1 . 2 5 1 . 0 5
4 2 . 0 0 4 . 0 0 1 . 2 6 1 . 1 0 1 . 1 4
4 3 . 0 0 4 . 0 0 . 9 7 1 . 1 7 1 . 2 9
4 4 . 0 0 4 . 0 0 1 . 2 5 . 8 5 . 8 2
4 5 . 0 0 4 . 0 0 . 8 8 1 . 1 8 1 . 3 2
4 6 . 0 0 4 . 0 0 1 . 6 5 1 . 1 4 1 . 6 0
4 7 . 0 0 4 . 0 0 1 . 1 4 1 . 1 5 . 9 7
4 8 . 0 0 4 . 0 0 1 . 4 0 1 . 3 4 1 . 2 6
4 9 . 0 0 4 . 0 0 1 . 2 3 1 . 2 9 1 . 0 6
5 0 . 0 0 5 . 0 0 1 . 3 5 1 . 2 7 . 9 2
5 1 . 0 0 5 . 0 0 1 . 2 9 1 . 2 5 1 . 3 7
5 2 . 0 0 5 . 0 0 . 9 5 . 7 4 1 . 2 5
5 3 . 0 0 5 . 0 0 . 9 5 . 9 4 . 9 7
5 4 . 0 0 5 . 0 0 1 . 1 7 1 . 6 9 1 . 5 5
5 5 . 0 0 5 . 0 0 . 9 5 1 . 1 4 1 . 2 9
5 6 . 0 0 5 . 0 0 1 . 0 6 . 4 8 . 4 2
5 7 . 0 0 5 . 0 0 . 7 1 . 9 2 . 8 8
5 8 . 0 0 5 . 0 0 . 0 0 . 3 2 . 0 0
5 9 . 0 0 5 . 0 0 . 3 2 . 4 8 . 9 7
S D 1 0 S D 1 1 S D 1 2 S D 1 3 S D 1 4 S D 1 5
1 . 2 5 1 . 2 9 . 8 2 1 . 5 8 . 8 8 1 . 4 2
. 9 9 1 . 4 3 1 . 0 6 . 9 7 1 . 4 2 1 . 2 0
1 . 0 7 1 . 0 3 1 . 4 0 . 6 7 1 . 2 9 . 9 9
1 . 2 9 1 . 2 5 . 9 7 . 9 5 1 . 5 1 1 . 0 6
1 . 2 3 1 . 4 3 . 9 7 1 . 3 5 1 . 1 4 1 . 1 7
. 9 7 1 . 0 5 1 . 4 2 1 . 4 2 . 7 4 1 . 2 3
1 . 2 9 1 . 2 5 1 . 4 2 1 . 2 7 1 . 3 3 1 . 4 9
1 . 2 0 1 . 1 7 1 . 2 5 1 . 6 0 1 . 4 0 . 9 9
1 . 2 6 1 . 1 6 . 9 2 1 . 1 0 . 9 2 1 . 1 7
1 . 2 9 1 . 1 7 1 . 1 0 . 8 2 1 . 0 3 . 9 7
1 . 2 3 1 . 2 0 1 . 0 6 . 7 4 . 9 2 1 . 3 7
1 . 2 0 1 . 5 5 . 8 2 1 . 1 0 1 . 0 7 . 7 4
. 9 9 1 . 2 0 1 . 2 3 1 . 0 8 1 . 3 4 1 . 3 3
1 . 3 7 1 . 0 3 1 . 1 0 1 . 0 5 1 . 2 5 1 . 3 5
1 . 2 5 . 9 7 1 . 1 7 . 8 4 1 . 1 7 1 . 2 5
. 9 2 . 8 4 . 8 2 . 9 4 . 7 0 . 8 2
1 . 1 7 1 . 3 5 1 . 4 3 1 . 1 5 1 . 6 0 1 . 3 7
1 . 1 6 . 8 8 1 . 2 0 1 . 3 2 1 . 3 5 1 . 1 6
1 . 2 7 1 . 5 8 . 7 4 1 . 2 9 1 . 2 3 . 9 7
1 . 1 5 1 . 3 5 1 . 2 5 . 6 7 . 7 0 1 . 0 7
1 . 1 0 1 . 1 0 . 0 0 . 9 2 1 . 2 3 . 9 7
1 . 1 0 1 . 2 5 1 . 0 7 1 . 1 5 1 . 1 6 1 . 0 3
. 9 4 1 . 1 5 . 9 5 . 6 3 1 . 0 6 1 . 1 4
1 . 2 6 . 8 8 1 . 5 8 1 . 1 4 1 . 2 9 1 . 1 4
1 . 5 6 1 . 4 1 1 . 1 8 . 9 4 1 . 1 7 1 . 2 5
. 9 2 1 . 0 3 . 9 9 1 . 2 5 . 9 4 1 . 3 3
. 8 8 1 . 2 5 1 . 3 2 . 9 9 1 . 0 3 1 . 3 4
1 . 4 0 . 5 2 . 8 2 1 . 0 3 1 . 2 5 1 . 2 7
1 . 2 7 1 . 3 3 1 . 4 9 1 . 3 3 1 . 1 4 1 . 5 1
. 8 4 . 9 7 1 . 4 1 1 . 2 9 1 . 4 0 1 . 0 7
1 . 0 7 1 . 2 9 1 . 1 0 . 9 7 1 . 2 6 . 9 7
1 . 1 0 1 . 4 8 1 . 2 6 1 . 1 6 1 . 0 7 1 . 0 5
1 . 1 7 . 9 9 1 . 3 5 . 9 7 . 8 5 . 4 2
1 . 2 6 . 8 8 1 . 7 7 . 8 8 1 . 2 5 1 . 3 2
1 . 0 3 . 9 9 1 . 4 8 . 5 3 1 . 3 5 1 . 2 3
1 . 1 4 1 . 2 9 1 . 5 1 1 . 3 5 1 . 5 1 1 . 5 1
. 6 7 1 . 3 2 1 . 0 7 1 . 2 3 1 . 1 4 1 . 1 6
. 8 4 . 7 4 . 8 2 1 . 1 0 1 . 1 6 . 9 5
. 6 3 1 . 1 0 . 8 2 . 8 2 1 . 1 6 . 8 4
. 9 7 . 9 7 1 . 2 0 . 9 2 . 9 2 . 9 7
1 . 3 5 1 . 1 4 . 7 0 1 . 2 9 1 . 2 9 . 9 5
1 . 5 8 1 . 3 3 1 . 2 0 1 . 2 5 1 . 2 9 1 . 3 2
1 . 1 7 . 7 9 . 9 5 . 8 4 1 . 4 2 . 8 2
. 9 5 . 4 8 1 . 0 5 . 3 2 1 . 1 6 . 6 7
1 . 2 9 . 9 4 1 . 2 5 1 . 2 6 1 . 0 8 1 . 0 6
. 9 7 1 . 5 1 1 . 4 1 1 . 0 7 . 9 7 . 8 2
. 5 3 . 4 2 . 8 8 . 5 3 . 7 0 1 . 0 3
1 . 3 5 . 9 2 . 7 9 1 . 2 6 . 8 8 1 . 3 5
. 3 2 . 0 0 1 . 2 6 1 . 0 7 . 0 0 . 6 7
. 6 7 . 8 4 . 8 2 . 8 2 . 8 4 1 . 2 9
S D 1 6 S D 1 7 S D 1 8 S D 1 9 S D 2 0 S D R 1 S D R 2 S D R 3 S D T 1 S D T 2 S D T 3
1 . 4 5 1 . 3 2 1 . 3 2 1 . 0 6 1 . 1 7 1 . 2 6 . 4 7 1 . 5 1 . 7 1 . 8 4 . 8 8
1 . 1 0 1 . 2 0 1 . 2 6 . 9 9 1 . 2 6 1 . 2 0 . 9 9 1 . 4 8 . 5 3 . 0 0 . 4 2
1 . 0 5 1 . 4 5 . 5 2 . 4 8 1 . 2 0 1 . 2 5 1 . 2 9 . 9 4 1 . 2 5 1 . 1 8 1 . 2 5
1 . 1 5 1 . 2 5 1 . 2 0 1 . 4 8 . 7 0 1 . 3 2 1 . 2 3 1 . 1 5 . 9 5 . 7 0 . 7 4
1 . 2 5 . 6 3 1 . 3 3 . 9 9 . 8 2 . 9 7 1 . 1 8 1 . 2 0 1 . 5 8 1 . 0 3 1 . 1 7
1 . 2 6 . 7 0 1 . 1 8 . 9 4 . 9 5 1 . 1 6 1 . 2 0 1 . 1 8 1 . 1 4 . 7 1 . 6 7
1 . 0 5 . 9 7 1 . 0 6 1 . 2 6 1 . 2 6 1 . 0 7 1 . 0 8 1 . 0 6 1 . 2 5 . 8 2 1 . 2 0
1 . 1 8 1 . 3 4 1 . 4 0 1 . 6 2 1 . 0 6 . 9 9 1 . 0 7 1 . 1 7 1 . 2 5 . 8 2 . 7 9
1 . 1 0 1 . 0 6 . 9 2 1 . 1 6 1 . 1 7 1 . 1 4 1 . 4 3 . 9 7 . 8 5 . 9 2 1 . 0 7
1 . 1 0 1 . 0 8 1 . 2 0 . 7 9 . 8 2 1 . 1 5 1 . 2 5 . 9 7 1 . 3 2 . 9 5 . 6 7
. 9 2 1 . 0 6 . 6 3 1 . 5 2 1 . 2 9 1 . 4 0 1 . 1 6 . 8 2 1 . 3 7 1 . 1 5 1 . 3 5
1 . 1 6 . 6 7 . 8 2 . 6 3 . 9 2 1 . 2 0 1 . 2 5 . 8 2 1 . 0 6 1 . 5 2 1 . 1 4
1 . 1 8 1 . 1 6 1 . 2 0 1 . 2 9 1 . 2 0 . 9 7 1 . 0 6 1 . 3 5 1 . 4 5 . 9 9 1 . 1 0
1 . 2 3 1 . 2 0 1 . 1 8 . 8 8 1 . 1 7 1 . 3 4 1 . 2 5 1 . 1 6 . 7 4 1 . 1 0 1 . 1 0
1 . 2 5 1 . 0 6 1 . 5 6 1 . 4 5 1 . 4 1 1 . 1 0 1 . 4 8 . 8 2 1 . 1 5 . 9 9 1 . 0 3
. 5 2 . 9 2 1 . 0 5 1 . 0 5 1 . 1 5 1 . 4 1 . 7 4 1 . 0 3 . 9 5 1 . 0 8 1 . 1 0
1 . 4 3 1 . 1 6 1 . 1 5 1 . 3 3 1 . 3 4 1 . 0 3 . 8 4 . 9 9 1 . 1 6 1 . 0 7 1 . 3 4
1 . 0 6 . 6 3 . 9 2 1 . 4 3 . 4 7 1 . 1 0 . 8 2 1 . 1 0 1 . 2 9 . 9 5 . 9 5
1 . 0 5 1 . 0 7 1 . 2 5 1 . 0 3 1 . 4 5 1 . 0 5 1 . 0 7 . 7 4 . 5 2 . 4 8 . 5 2
. 7 4 1 . 1 6 . 8 8 1 . 2 5 1 . 3 3 1 . 1 4 1 . 0 6 1 . 1 4 1 . 2 0 1 . 2 0 . 9 9
. 4 8 1 . 1 0 . 8 5 . 6 3 . 9 7 1 . 3 3 . 8 8 1 . 2 0 1 . 0 3 1 . 4 3 1 . 3 2
1 . 1 4 1 . 2 5 1 . 2 6 1 . 3 5 1 . 1 4 . 9 4 1 . 1 7 1 . 2 3 . 5 2 . 8 2 . 8 2
1 . 2 9 . 7 0 1 . 0 5 . 9 7 . 9 9 . 4 8 1 . 0 3 1 . 0 7 . 4 2 . 7 0 . 7 1
1 . 4 0 1 . 2 9 1 . 4 2 . 9 2 . 9 4 . 8 2 . 9 7 1 . 6 6 1 . 1 6 1 . 2 9 1 . 3 4
1 . 3 5 1 . 3 5 1 . 0 8 1 . 4 9 1 . 6 5 1 . 4 5 1 . 4 5 . 9 4 . 9 5 1 . 2 5 . 8 4
. 5 3 1 . 4 3 1 . 1 4 1 . 2 6 1 . 3 4 . 8 8 1 . 1 6 1 . 5 2 1 . 0 6 . 9 9 . 7 0
. 9 5 1 . 0 5 . 7 0 . 9 9 1 . 0 5 1 . 0 6 . 8 8 . 9 7 . 8 4 . 9 5 . 8 8
. 9 9 1 . 5 1 . 8 8 . 9 5 . 7 0 1 . 5 8 . 7 0 . 6 7 . 6 7 . 5 2 . 8 2
1 . 6 4 1 . 4 2 1 . 2 9 1 . 2 6 1 . 2 9 1 . 4 9 1 . 4 8 . 9 7 1 . 2 6 1 . 2 0 1 . 3 4
. 9 5 1 . 4 3 1 . 0 7 1 . 4 5 1 . 7 9 1 . 3 2 1 . 3 2 1 . 3 4 1 . 3 2 1 . 2 9 . 6 7
. 8 8 1 . 0 6 1 . 1 5 1 . 2 0 . 5 7 1 . 1 8 1 . 2 9 1 . 1 0 . 9 4 . 6 3 . 5 7
1 . 1 4 1 . 1 8 . 7 4 . 8 2 . 9 2 . 9 7 . 9 2 . 6 3 . 8 8 . 9 2 . 9 4
. 8 2 . 7 0 . 9 4 1 . 2 0 . 8 5 . 7 0 1 . 1 7 . 8 8 . 6 7 . 4 2 . 8 4
1 . 1 7 1 . 5 7 1 . 1 7 1 . 2 9 1 . 1 5 1 . 2 5 1 . 2 5 1 . 3 5 1 . 3 2 1 . 5 2 1 . 0 6
1 . 4 3 1 . 1 0 . 9 9 . 8 4 1 . 2 0 . 9 7 . 9 7 . 9 7 . 9 9 . 9 7 1 . 2 0
1 . 0 7 1 . 2 5 1 . 0 3 . 8 8 . 8 4 . 9 5 1 . 4 0 1 . 2 5 . 9 9 . 8 8 1 . 1 5
1 . 6 2 1 . 0 8 1 . 2 0 1  1 8 . 9 5 1 . 2 5 . 8 5 . 8 4 1 . 1 4 1 . 0 7 1 . 1 5
1 . 1 7 1 . 3 7 1 . 4 8 1 . 0 8 . 9 5 1 . 1 7 1 . 5 8 . 5 7 . 8 2 1 . 0 7 1 . 1 7
1 . 1 6 . 7 4 1 . 2 0 . 7 9 . 7 1 1 . 1 4 1 . 2 0 . 8 4 1 . 3 5 . 9 7 . 9 7
1 . 3 2 1 . 1 6 1 . 3 5 1 . 0 7 1 . 0 8 1 . 2 5 . 9 4 . 9 5 1 . 0 6 1 . 1 7 . 9 7
. 9 7 . 8 2 1 . 1 8 1 . 0 6 1 . 2 6 1 . 5 1 1 . 2 6 1 . 2 6 1 . 4 5 1 . 7 9 1 . 2 7
1 . 2 3 . 9 7 . 6 7 . 9 7 1 . 3 2 1 . 1 4 1 . 4 0 . 7 4 . 9 2 . 8 4 1 . 0 5
. 7 0 . 7 1 . 6 3 . 8 8 . 8 8 . 6 7 . 8 8 1 . 2 6 1 . 0 3 1 . 1 0 . 9 5
1 . 2 9 1 . 5 2 . 4 2 1 . 1 0 . 9 7 . 5 2 . 9 9 . 8 8 . 9 7 . 8 8 . 4 2
1 . 6 5 1 . 1 0 1 . 4 2 1 . 3 7 1 . 3 4 1 . 3 7 . 8 2 1 . 1 7 . 9 5 1 . 0 8 1 . 3 5
1 . 0 3 . 8 4 1 . 1 7 1 . 3 5 1 . 5 5 1 . 1 0 1 . 6 9 1 . 2 0 . 9 9 1 . 3 5 . 9 7
. 6 7 . 4 8 . 8 2 . 4 8 . 7 4 1 . 0 3 1 . 3 5 . 8 8 . 8 2 1 . 0 5 1 . 1 8
. 7 9 1 . 0 8 1 . 1 4 1 . 5 1 1 . 3 5 1 . 1 8 1 . 0 3 1 . 3 3 1 . 2 9 1 . 2 3 . 9 2
. 0 0 . 0 0 . 0 0 . 3 2 . 4 2 . 0 0 . 0 0 . 4 2 . 0 0 . 0 0 . 0 0
. 9 9 1 . 2 5 1 . 1 0 . 8 8 1 . 1 0 . 9 9 . 9 9 1 . 0 3 . 8 4 . 7 0 . 7 0
-J
T a b l e  I .  2  M e a n m o v e m e n t  p a t t e r n  d a t a f o r  t r i a l b l o c k s .
I D G R O U P  M l M 2 M 3 M 4 M 5 M 6 M 7 M 8 M 9
1 0 1 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
1 1 1 6 . 5 0 7 . 0 0 6 . 0 0 6 . 5 0 6 . 5 0 6 . 0 0 6 . 5 0 5 . 5 0 5 . 5 0
1 2 1 6 . 5 0 6 . 5 0 6 . 0 0 7 . 0 0 6 . 5 0 6 . 5 0 7 . 0 0 6 . 5 0 5 . 5 0
1 3 1 4 . 0 0 4 . 0 0 5 . 0 0 4 . 5 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
1 4 1 5 . 0 0 5 . 0 0 5 . 0 0 4 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 5 0 5 . 0 0
1 5 1 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 5 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
1 6 1 6 . 0 0 5 . 0 0 5 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0 7 . 0 0 6 . 0 0 5 . 0 0
1 7 1 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 5 0 7 . 0 0
1 8 1 7 . 0 0 7 .  C O 6 . 5 0 7 . 0 0 7 . 0 0 7 . 0 0 6 . 0 0 7 . 0 0 7 . 0 0
1 9 1 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 4 . 5 0 5 . 0 0 5 . 0 0 5 . 0 0
2 0 2 5 . 5 0 5 . 5 0 6 . 0 0 5 . 5 0 6 . 5 0 6 . 0 0 5 . 5 0 5 . 5 0 6 . 0 0
2 1 2 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
2 2 2 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
2 3 2 6 . 0 0 5 . 5 0 6 . 5 0 6 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 5 0 6 . 5 0
2 4 2 6 . 0 0 6 . 0 0 6 . 0 0 7 . 0 0 6 . 5 0 6 . 0 0 6 . 5 0 6 . 5 0 7 . 0 0
2 5 2 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
2 6 2 5 . 0 0 5 . 5 0 6 . 0 0 5 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 5 . 5 0 5 . 0 0
2 7 2 5 . 0 0 5 . 0 0 6 . 0 0 6 . 5 0 6 . 5 0 6 . 5 0 7 . 0 0 5 . 5 0 5 . 0 0
2 8 2 5 . 5 0 6 . 0 0 6 . 0 0 6 . 5 0 6 . 5 0 6 . 5 0 5 . 5 0 6 . 5 0 6 . 5 0
2 9 2 7 . 0 0 6 . 5 0 6 . 5 0 6 . 5 0 6 . 0 0 6 . 5 0 7 . 0 0 6 . 5 0 5 . 5 0
3 0 3 5 . 0 0 5 . 5 0 5 . 5 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 5 0 5 . 5 0
3 1 3 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 5 0 4 . 5 0 4 . 5 0
3 2 3 5 . 5 0 5 . 5 0 6 . 0 0 5 . 5 0 6 . 0 0 6 . 5 0 7 . 0 0 6 . 0 0 6 . 0 0
3 3 3 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 3 . 5 0 3 . 0 0
3 4 3 5 . 5 0 6 . 5 0 7 . 0 0 7 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 5 0 6 . 0 0
3 5 3 4 . 0 0 5 . 0 0 4 . 5 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
3 6 3 4 . 0 0 4 . 5 0 5 . 0 0 4 . 0 0 5 . 0 0 5 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0
3 7 3 4 . 0 0 4 . 0 0 4 . 0 0 3 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0
3 8 3 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
3 9 3 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 3 . 5 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0
4 0 4 7 . 0 0 6 . 5 0 6 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 6 . 5 0 6 . 5 0 7 . 0 0
4 1 4 5 . 5 0 6 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 5 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0
4 2 4 5 . 5 0 5 . 5 0 6 . 0 0 7 . 0 0 7 . 0 0 6 . 5 0 6 . 0 0 6 . 5 0 6 . 0 0
4 3 4 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 6 . 5 0 6 . 5 0 6 . 0 0 6 . 5 0 6 . 5 0
4 4 4 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
4 5 4 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
4 6 4 5 . 0 0 6 . 0 0 5 . 0 0 6 . 0 0 5 . 0 0 5 . 5 0 6 . 0 0 5 . 5 0 6 . 0 0
4 7 4 6 . 5 0 6 . 0 0 5 . 5 0 6 . 5 0 6 . 5 0 6 . 0 0 6 . 0 0 5 . 5 0 5 . 0 0
4 8 4 4 . 5 0 4 . 5 0 5 . 5 0 5 . 0 0 5 . 0 0 5 . 5 0 5 . 5 0 5 . 5 0 6 . 0 0
4 9 4 3 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 5 . 0 0 4 . 0 0 5 . 0 0 5 . 0 0 6 . 0 0
5 0 5 4 . 5 0 3 . 5 0 4 . 0 0 4 . 5 0 4 . 5 0 5 . 0 0 4 . 0 0 4 . 0 0 3 . 0 0
5 1 5 4 . 0 0 4 . 0 0 4 . 0 0 3 . 5 0 4 . 0 0 4 . 0 0 4 . 0 0 3 . 0 0 3 . 5 0
5 2 5 3 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0
5 3 5 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 5 0 5 . 0 0 5 . 0 0 5 . 0 0
5 4 5 4 . 0 0 4 . 0 0 4 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
5 5 5 4 . 5 0 6 . 0 0 6 . 0 0 5 . 5 0 5 . 5 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 5 0
5 6 5 5 . 0 0 3 . 5 0 5 . 0 0 4 . 5 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0
5 7 5 3 . 0 0 3 . 5 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 5 . 0 0
5 8 5 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0
5 9 5 4 . 0 0 3 . 5 0 3 . 0 0 3 . 0 0 3 . 0 0 3 . 0 0 3 . 0 0 3 . 5 0 4 . 0 0
M 1 0 M i l M l  2 M 1 3 M l  4
6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 5 . 5 0
6 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 5 0
5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
5 . 0 0 5 . 0 0 5 . 5 0 5 . 5 0 5 . 0 0
6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 5 . 5 0
7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 5 . 5 0
6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0
7 . 0 0 6 . 5 0 6 . 5 0 6 . 0 0 6 . 5 0
6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
6 . 5 0 6 . 5 0 6 . 5 0 6 . 5 0 6 . 0 0
7 . 0 0 7 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
6 . 0 0 6 . 5 0 6 . 0 0 7 . 0 0 7 . 0 0
5 . 0 0 5 . 5 0 5 . 5 0 5 . 5 0 5 . 5 0
5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
6 . 0 0 6 . 0 0 6 . 5 0 6 . 5 0 7 . 0 0
3 . 5 0 4 . 0 0 3 . 0 0 4 . 0 0 4 . 0 0
6 . 0 0 6 . 5 0 6 . 5 0 6 . 0 0 6 . 0 0
5 . 5 0 5 . 5 0 5 . 0 0 6 . 0 0 6 . 0 0
5 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
4 . 5 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
4 . 0 0 4 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0
5 . 5 0 6 . 0 0 5 . 5 0 6 . 0 0 6 . 0 0
6 . 0 0 5 . 0 0 5 . 5 0 7 . 0 0 7 . 0 0
6 . 5 0 7 . 0 0 6 . 5 0 7 . 0 0 6 . 5 0
5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
6 . 0 0 5 . 5 0 5 . 5 0 6 . 5 0 6 . 5 0
5 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
6 . 0 0 5 . 5 0 5 . 0 0 5 . 5 0 5 . 5 0
6 . 0 0 5 . 5 0 6 . 0 0 6 . 0 0 5 . 0 0
3 . 0 0 3 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0
3 . 5 0 4 . 0 0 3 . 0 0 3 . 5 0 3 . 5 0
4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
3 . 0 0 3 . 5 0 4 . 0 0 4 . 0 0 4 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
3 . 5 0 3 . 5 0 3 . 5 0 3 . 0 0 3 . 0 0
4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0
M l  5 M l  6 M l  7 M l  8 M l  9
6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
6 . 0 0 6 . 0 0 5 . 5 0 5 . 5 0 6 . 0 0
7 . 0 0 6 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
5 . 0 0 6 . 0 0 5 . 5 0 6 . 5 0 6 . 5 0
6 . 0 0 6 . 5 0 7 . 0 0 6 . 0 0 6 . 5 0
6 . 0 0 6 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0
6 . 5 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0
6 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
5 . 0 0 6 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0
5 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
7 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0 7 . 0 0
7 . 0 0 6 . 5 0 6 . 5 0 7 . 0 0 7 . 0 0
6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
5 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
6 . 5 0 6 . 0 0 6 . 5 0 6 . 5 0 6 . 0 0
6 . 5 0 6 . 0 0 6 . 0 0 5 . 5 0 6 . 0 0
7 . 0 0 6 . 5 0 6 . 5 0 6 . 5 0 7 . 0 0
5 . 5 0 6 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
5 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0
6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 3 . 5 0
5 . 5 0 5 . 5 0 4 . 0 0 4 . 5 0 5 . 5 0
6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
6 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 6 . 0 0
4 . 0 0 3 . 5 0 3 . 0 0 4 . 0 0 4 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0
6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
7 . 0 0 7 . 0 0 6 . 0 0 7 . 0 0 7 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0 6 . 5 0 7 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 4 . 0 0
6 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0 6 . 5 0
6 . 0 0 6 . 5 0 6 . 0 0 7 . 0 0 6 . 5 0
6 . 0 0 5 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0
5 . 5 0 5 . 5 0 5 . 5 0 5 . 0 0 5 . 5 0
5 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
4 . 0 0 6 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
3 . 5 0 3 . 0 0 3 . 0 0 3 . 5 0 4 . 0 0
4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
4 . 5 0 5 . 0 0 5 . 0 0 6 . 0 0 6 . 0 0
5 . 0 0 5 . 0 0 4 . 5 0 4 . 0 0 4 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0 4 . 5 0 5 . 0 0
4 . 0 0 4 . 0 0 3 . 0 0 4 . 5 0 4 . 5 0
4 . 0 0 3 . 0 0 3 . 0 0 3 . 0 0 3 . 0 0
Table 1.2 (continued)
I D G R O t J P M 2 0 M R 1 M R 2 M H 3 M T 1 M T 2 M T 3 M S D 1
1 0 1 6 . 0 0 5 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 . 0 0
1 1 1 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 . 7 1
1 2 1 6 . 5 0 6 . 5 0 6 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 . 7 1
1 3 1 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 . 0 0
1 4 1 6 . 0 0 6 . 5 0 7 . 0 0 6 . 5 0 6 . 5 0 6 . 5 0 6 . 5 0 . 0 0
1 5 1 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 . 0 0
1 6 1 6 . 5 0 7 . 0 0 6 . 5 0 6 . 5 0 6 . 5 0 7 . 0 0 7 . 0 0 . 0 0
1 7 1 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 . 0 0
1 8 1 6 . 0 0 6 . 0 0 6 . 0 0 6 . 5 0 6 . 5 0 6 . 0 0 6 . 0 0 . 0 0
1 9 1 6 . 5 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 . 0 0
2 0 2 6 . 0 0 6 . 0 0 6 . 0 0 6 . 5 0 6 . 5 0 6 . 5 0 6 . 5 0 . 7 1
2 1 2 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 . 0 0
2 2 2 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 . 0 0
2 3 2 7 . 0 0 7 . 0 0 7 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0 7 . 0 0 . 0 0
2 4 2 6 . 5 0 6 . 5 0 6 . 5 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 . 0 0
2 5 2 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 7 . 0 0 7 . 0 0 . 0 0
2 6 2 6 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 . 0 0
2 7 2 6 . 5 0 7 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 . 0 0
2 8 2 6 . 5 0 6 . 5 0 6 . 0 0 6 . 5 0 6 . 0 0 6 . 0 0 6 . 5 0 . 7 1
2 9 2 7 . 0 0 7 . 0 0 7 . 0 0 6 . 5 0 6 . 5 0 7 . 0 0 7 . 0 0 . 0 0
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Table I .3 ANOVA table for accuracy scores during acquisition. 
Source of Variation SS DF MS F Sig
WITHIN CELLS 10640.00 45 236.44
GROUP 5400.82 4 1350.20 5.71
Table 1.4 ANOVA table for accuracy scores during acquisition. 
Source of Variation SS DF MS F Sig
WITHIN CELLS 5128.65 135 37.99
DAYS 3456.31 3 1152.10 30.33
GROUP BY DAYS 310.59 12 25.88 .68
Table 1.5 ANOVA table for accuracy scores during acquisition. 
Source of Variation SS DF MS F Sig
WITHIN CELLS 2670.92 180 14.84
BLOCKS 1550.78 4 387.69 26.13
GROUP BY BLOCKS 325.20 16 20.32 1.37
Table I .6 ANOVA table for accuracy scores during acquisition.
Source of Variation SS DF MS F Sig
WITHIN CELLS 8542.92 540 15.82
DAYS BY BLOCKS 224.39 12 18.70 1.18
GROUP BY DAYS BY BLO 737.39 48 15.36 .97
CKS
Table I .7 ANOVA table for accuracy scores during retention. 
Source of Variation SS DF MS F Sig
WITHIN CELLS 2923.00 45 64.96
GROUP 935.03 4 233.76 3.60
Table 1.8 ANOVA table for accuracy scores during retention. 
Source of Variation SS DF MS F Sig
WITHIN CELLS 1100.40 90 12.23
BLOCKS 322.33 2 161.17 13.18
GROUP BY BLOCKS 99.93 8 12.49 1.02
Table I .9 ANOVA table for accuracy scores during transfer. 
Source of Variation SS DF MS F Sig
WITHIN CELLS 4360.37 45 96.90
GROUP 215.69 4 53.92 .56
Table I.10 ANOVA table for accuracy scores during transfer. 
Source of Variation SS DF MS F Sig
WITHIN CELLS 1095.53 90 12.17
BLOCKS 44.33 2 22.17 1.82
GROUP BY BLOCKS 125.47 8 15.68 1.29
Table I.11 ANOVA table for movement patterns during acquisition. 
Source of Variation SS DF MS F Sig
WITHIN CELLS 360.41 45 8.01























Table 1.12 ANOVA table for movement patterns during acquisition.
Source of Variation SS DF MS F Sig of F
WITHIN CELLS 93.23 135 .69
DAYS 20.04 3 6.68 9.67 .000
GROUP BY DAYS 4.79 12 .40 .58 .857
Table 1.13 ANOVA table for movement patterns during acquisition.
Source of Variation SS DF MS F Sig of F
WITHIN CELLS 20.15 180 .11
BLOCKS 2.18 4 .55 4.87 .001
GROUP BY BLOCKS 1.19 16 .07 .67 .824
Table 1.14 ANOVA table for movement patterns during acquisition.
Source of Variation SS DF MS F Sig of FWITHIN CELLS 75.71 540 .14
DAYS BY BLOCKS 2.16 12 .18 1.28 .224GROUP BY DAYS BY BLO 5.70 48 .12 .85 .757CKS
Table 1.15 ANOVA table for movement patterns during retention.
Source of Variation SS DF MS F Sig of F
WITHIN CELLS 65.34 45 1.45
GROUP 97.53 4 24.38 16.79 .000
Table 1.16 ANOVA table for movement patterns during retention.Source of Variation SS DF MS F Sig of FWITHIN CELLS 5.43 90 .06BLOCKS .00 2 .00 .03 .973GROUP BY BLOCKS .40 8 .05 .82 .586
Table I.17 ANOVA table for movement patterns during transfer.
Source of Variation SS DF MS F Sig of F
WITHIN CELLS 80.77 45 1.79
GROUP 99.93 4 24.98 13.92 .000
Table 1.18 ANOVA table for movement patterns during transfer.
Source of Variation SS DF MS F Sig of F
WITHIN CELLS 4.80 90 .05
BLOCKS .03 2 .01 .28 .756
GROUP BY BLOCKS .34 8 .04 .79 .614
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Table 1.20 Correlation matrix for Experiment 1.
- - Correlation Coefficients
B21B23 MB21MB23 FR5 DECLKNWl VISRECGl
B21B23 1.0000 .3708** .3244* .2805* .4242**
MB21MB23 .3708** 1.0000 .6174** .4442** .6046**
FR5 .3244* .6174** 1.0000 .5892** .4125**
DECLKNWl .2805* .4442** .5892** 1.0000 .1845
VISRECGl .4242** .6046** .4125** .1845 1.0000
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GROUP: 4.00 - - Correlation Coefficients - -
B21B23 MB21MB23 FR5 DECLKNWl VISRECGl
B21B23 1.0000 -.4046 -.4234 -.4826 .3161
MB21MB23 -.4046 1.0000 .3285 .0209 .4535
FR5 -.4234 .3285 1.0000 .2976 -.0921
DECLKNWl -.4826 .0209 .2976 1.0000 -.2477
VISRECGl .3161 .4535 -.0921 -.2477 1.0000
* - Signif. LE .05 ** - Signif.. LE .01 (2-tailed)
GROUP: 5.00
- - Correlation Coefficients - -
B21B23 MB21MB23 FR5 DECLKNWl VISRECGl
B21B23 1.0000 .4772 .4979 .3230 .2036MB21MB23 .4772 1.0000 .5636 .2665 .5079
FR5 .4979 .5636 1.0000 .1970 .5735DECLKNWl .3230 .2665 .1970 1.0000 .0592
VISRECGl .2036 .5079 .5735 .0592 1.0000
* - Signif. LE .05 ** - Signif. LE .01 (2-tailed)
Appendix J
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Table J.l Mean accuracy data for trial blocks.
I D G R O U P B 1 B 2 B 3 B 4 B 5 B 6 B 7 B 8
1 0 1 . 0 0 3 . 0 0 4 0 . 0 0 2 7 . 0 0 3 6 . 0 0 4 3 . 0 0 3 8 . 0 0 2 8 . 0 0 3 2 . 0 0
1 1 1 . 0 0 1 2 . 0 0 1 6 . 0 0 3 1 . 0 0 3 1 . 0 0 2 6 . 0 0 1 4 . 0 0 2 1 . 0 0 2 8 . 0 0
1 2 1 . 0 0 1 7 . 0 0 2 2 . 0 0 11.00 2 3 . 0 0 3 0 . 0 0 4 1 . 0 0 4 7 . 0 0 4 2 . 0 0
1 3 1 . 0 0 3 . 0 0 1 0 . 0 0 11.00 1 3 . 0 0 3 5 . 0 0 2 5 . 0 0 3 5 . 0 0 1 9 . 0 0
1 4 1 . 0 0 2 . 0 0 7 . 0 0 9 . 0 0 5 . 0 0 3 . 0 0 1 6 . 0 0 2 9 . 0 0 1 8 . 0 0
1 5 1 . 0 0 3 . 0 0 1 5 . 0 0 3 . 0 0 1 4 . 0 0 11.00 1 8 . 0 0 2 6 . 0 0 2 7 . 0 0
1 6 1 . 0 0 1 3 . 0 0 1 3 . 0 0 1 5 . 0 0 1 8 . 0 0 4 . 0 0 6 . 0 0 1 3 . 0 0 1 3 . 0 0
1 7 1 . 0 0 9 . 0 0 1 0 . 0 0 11.00 5 . 0 0 2 0 . 0 0 1 0 . 0 0 9 . 0 0 1 8 . 0 0
1 8 1 . 0 0 1 7 . 0 0 11.00 2 1 . 0 0 2 2 . 0 0 3 7 . 0 0 2 6 . 0 0 6 . 0 0 1 3 . 0 0
1 9 1 . 0 0 1 0 . 0 0 1 3 . 0 0 2 1 . 0 0 2 5 . 0 0 1 3 . 0 0 2 7 . 0 0 3 2 . 0 0 3 6 . 0 0
2 0 2 . 0 0 1 9 . 0 0 1 0 . 0 0 2 . 0 0 1 0 . 0 0 9 . 0 0 9 . 0 0 1 7 . 0 0 1 7 . 0 0
2 1 2 . 0 0 2 5 . 0 0 2 1 . 0 0 2 5 . 0 0 2 9 . 0 0 2 3 . 0 0 2 7 . 0 0 3 3 . 0 0 3 3 . 0 0
2 2 2  . 0 0 2 . 0 0 3 . 0 0 4 . 0 0 1 3 . 0 0 7 . 0 0 1 2 . 0 0 1 2 . 0 0 1 8 . 0 0
2 3 2 . 0 0 7 . 0 0 1 . 0 0 1 4 . 0 0 2 2 . 0 0 1 6 . 0 0 1 8 . 0 0 1 9 . 0 0 6 . 0 0
2 4 2 . 0 0 1 7 . 0 0 2 4 . 0 0 2 2 . 0 0 3 7 . 0 0 2 9 . 0 0 2 0 . 0 0 4 7 . 0 0 4 1 . 0 0
2 5 2 . 0 0 2 4 . 0 0 1 8 . 0 0 2 4 . 0 0 2 4 . 0 0 2 0 . 0 0 2 2 . 0 0 2 4 . 0 0 3 3 . 0 0
2 6 2 . 0 0 9 . 0 0 1 6 . 0 0 1 0 . 0 0 2 2 . 0 0 2 0 . 0 0 4 . 0 0 7 . 0 0 2 9 . 0 0
2 7 2 . 0 0 1 2 . 0 0 1 6 . 0 0 1 0 . 0 0 2 1 . 0 0 2 9 . 0 0 2 7 . 0 0 11.00 1 4 . 0 0
2 8 2 . 0 0 6 . 0 0 1 6 . 0 0 3 1 . 0 0 1 0 . 0 0 1 8 . 0 0 2 2 . 0 0 3 6 . 0 0 2 2 . 0 0
2 9 2 . 0 0 1 . 0 0 . 0 0 . 0 0 4 . 0 0 6 . 0 0 4 . 0 0 1 9 . 0 0 1 0 . 0 0
3 0 3 . 0 0 2 . 0 0 4 1 . 0 0 3 8 . 0 0 4 0 . 0 0 2 5 . 0 0 2 7 . 0 0 3 2 . 0 0 4 9 . 0 0
3 1 3 . 0 0 5 . 0 0 6 . 0 0 1 8 . 0 0 2 3 . 0 0 2 5 . 0 0 3 2 . 0 0 3 3 . 0 0 2 6 . 0 0
3 2 3 . 0 0 1 8 . 0 0 2 2 . 0 0 2 0 . 0 0 4 1 . 0 0 2 5 . 0 0 3 2 . 0 0 3 5 . 0 0 2 9 . 0 0
3 3 3 . 0 0 1 7 . 0 0 1 3 . 0 0 2 6 . 0 0 4 0 . 0 0 1 7 . 0 0 2 6 . 0 0 1 9 . 0 0 1 9 . 0 0
3 4 3 . 0 0 8 . 0 0 1 7 . 0 0 2 2 . 0 0 2 9 . 0 0 2 1 . 0 0 3 0 . 0 0 2 5 . 0 0 3 5 . 0 0
3 5 3 . 0 0 2 8 . 0 0 3 2 . 0 0 1 5 . 0 0 1 9 . 0 0 2 4 . 0 0 2 9 . 0 0 3 3 . 0 0 1 6 . 0 0
3 6 3 . 0 0 8 . 0 0 1 3 . 0 0 1 7 . 0 0 5 . 0 0 1 6 . 0 0 1 6 . 0 0 2 2 . 0 0 1 6 . 0 0
3 7 3 . 0 0 3 6 . 0 0 3 7 . 0 0 4 2 . 0 0 3 3 . 0 0 3 1 . 0 0 2 0 . 0 0 2 3 . 0 0 3 6 . 0 0
3 8 3 . 0 0 4 . 0 0 2 . 0 0 . 0 0 4 . 0 0 . 0 0 3 . 0 0 2 1 . 0 0 2 3 . 0 0
3 9 3 . 0 0 1 7 . 0 0 2 0 . 0 0 1 7 . 0 0 1 4 . 0 0 3 3 . 0 0 2 0 . 0 0 3 6 . 0 0 2 0 . 0 0
4 0 4 . 0 0 7 . 0 0 5 . 0 0 1 2 . 0 0 2 3 . 0 0 3 3 . 0 0 2 4 . 0 0 4 6 . 0 0 3 5 . 0 0
4 1 4 . 0 0 1 8 . 0 0 1 7 . 0 0 3 3 . 0 0 2 6 . 0 0 1 7 . 0 0 1 5 . 0 0 6 . 0 0 2 8 . 0 0
4 2 4 . 0 0 1 6 . 0 0 1 7 . 0 0 1 5 . 0 0 3 9 . 0 0 2 6 . 0 0 3 3 . 0 0 3 7 . 0 0 3 5 . 0 0
4 3 4 . 0 0 2 8 . 0 0 1 6 . 0 0 3 1 . 0 0 1 8 . 0 0 2 2 . 0 0 3 2 . 0 0 3 3 . 0 0 3 3 . 0 0
4 4 4 . 0 0 6 . 0 0 3 . 0 0 1 4 . 0 0 7 . 0 0 1 2 . 0 0 9 . 0 0 11.00 2 1 . 0 0
4 5 4 . 0 0 7 . 0 0 5 . 0 0 2 6 . 0 0 1 4 . 0 0 3 0 . 0 0 2 2 . 0 0 1 4 . 0 0 2 2 . 0 0
4 6 4 . 0 0 2 1 . 0 0 3 5 . 0 0 3 4 . 0 0 4 6 . 0 0 3 0 . 0 0 4 3 . 0 0 1 6 . 0 0 2 8 . 0 0
4 7 4 . 0 0 8 . 0 0 7 . 0 0 11.00 4 0 . 0 0 3 2 . 0 0 3 9 . 0 0 3 8 . 0 0 2 3 . 0 0
4 8 4 . 0 0 1 4 . 0 0 2 3 . 0 0 2 1 . 0 0 1 4 . 0 0 2 1 . 0 0 9 . 0 0 1 8 . 0 0 3 2 . 0 0
4 9 4 . 0 0 6 . 0 0 2 . 0 0 2 . 0 0 1 5 . 0 0 5 . 0 0 7 . 0 0 8 . 0 0 9 . 0 0
5 0 5 . 0 0 9 . 0 0 2 5 . 0 0 3 7 . 0 0 3 6 . 0 0 3 9 . 0 0 2 7 . 0 0 1 0 . 0 0 2 5 . 0 0
5 1 5 . 0 0 1 3 . 0 0 1 8 . 0 0 1 7 . 0 0 1 9 . 0 0 1 5 . 0 0 6 . 0 0 2 4 . 0 0 1 3 . 0 0
5 2 5 . 0 0 9 . 0 0 5 . 0 0 8 . 0 0 1 6 . 0 0 3 2 . 0 0 2 6 . 0 0 1 0 . 0 0 9 . 0 0
5 3 5 . 0 0 1 6 . 0 0 2 8 . 0 0 6 . 0 0 2 7 . 0 0 3 8 . 0 0 1 7 . 0 0 2 1 . 0 0 2 4 . 0 0
5 4 5 . 0 0 6 . 0 0 1 3 . 0 0 4 . 0 0 1 . 0 0 7 . 0 0 2 . 0 0 11.00 1 5 . 0 0
5 5 5 . 0 0 5 . 0 0 7 . 0 0 11.00 1 7 . 0 0 2 0 . 0 0 1 6 . 0 0 2 4 . 0 0 1 6 . 0 0
5 6 5 . 0 0 1 3 . 0 0 1 4 . 0 0 2 4 . 0 0 2 9 . 0 0 3 0 . 0 0 6 . 0 0 1 6 . 0 0 11.00
5 7 5 . 0 0 4 . 0 0 4 2 . 0 0 2 9 . 0 0 2 7 . 0 0 3 1 . 0 0 3 3 . 0 0 4 8 . 0 0 3 4 . 0 0
5 8 5 . 0 0 11.00 2 4 . 0 0 1 9 . 0 0 1 2 . 0 0 2 8 . 0 0 3 5 . 0 0 3 6 . 0 0 3 9 . 0 0
5 9 5 . 0 0 1 3 . 0 0 1 0 . 0 0 1 7 . 0 0 1 3 . 0 0 2 7 . 0 0 1 6 . 0 0 1 7 . 0 0 2 9 . 0 0
6 0 6 . 0 0 2 1 . 0 0 8 . 0 0 3 1 . 0 0 7 . 0 0 1 . 0 0 2 . 0 0 11.00 2 1 . 0 0
B 9 B I O
3 7 . 0 0 4 1 . 0 0
3 8 . 0 0 4 1 . 0 0
3 5 . 0 0 4 6 , . 0 0
3 9 . 0 0 3 0 , . 0 0
1 8 . 0 0 1 3 . . 0 0
2 7 . 0 0 1 9 , . 0 0
8 . 0 0 5 , . 0 0
1 7 . 0 0 3 6 . . 0 0
1 6 , . 0 0 2 3 . . 0 0
3 6 , . 0 0 4 2 . . 0 0
2 1 , . 0 0 2 1 . . 0 0
3 8 , . 0 0 3 4 , . 0 0
2 0 , . 0 0 3 7 . . 0 0
5 , . 0 0 1 1 . . 0 0
3 7 , . 0 0 4 0 . . 0 0
3 3 , . 0 0 3 1 . . 0 0
2 0 . 0 0 2 8 . . 0 0
2 7 . 0 0 4 3 , . 0 0
4 7 , . 0 0 3 6 . . 0 0
1 6 . 0 0 1 0 , . 0 0
3 2 . 0 0 2 4 , . 0 0
2 7 , . 0 0 3 0 , . 0 0
2 0 , . 0 0 2 6 . . 0 0
2 6 , . 0 0 2 6 . . 0 0
1 0 . 0 0 1 5 , . 0 0
1 7 , . 0 0 4 3 , . 0 0
3 3 , . 0 0 1 2 . . 0 0
3 9 . 0 0 3 2 , . 0 0
2 4 . 0 0 3 0 . . 0 0
3 1 , . 0 0 3 1 . . 0 0
3 9 , . 0 0 2 8 . . 0 0
2 1 , . 0 0 9 . . 0 0
3 3 , . 0 0 4 2 . . 0 0
3 2 , . 0 0 2 3 . . 0 0
1 0 . . 0 0 7 . . 0 0
2 3 , . 0 0 1 4 . . 0 0
4 4 . 0 0 4 0 , . 0 0
1 7 , . 0 0 3 7 , . 0 0
1 9 . 0 0 3 1 , . 0 0
4 . 0 0 3 , . 0 0
3 7 . 0 0 5 0 , . 0 0
1 3 . 0 0 2 4 , . 0 0
1 2 . 0 0 9 , . 0 0
1 8 . 0 0 4 2 . 0 0
1 9 . 0 0 1 2 , . 0 0
2 4 . 0 0 2 2 , . 0 0
3 4 . . 0 0 2 4 . . 0 0
2 5 , . 0 0 3 4 . . 0 0
3 6 , . 0 0 3 4 . . 0 0
4 0 . . 0 0 3 9 . . 0 0
2 7 . . 0 0 1 8 . . 0 0
B l l B 1 2
1 5 . 0 0 1 6 . 0 0
2 5 . 0 0 2 9 . 0 0
3 2 . 0 0 3 0 . 0 0
3 4 . 0 0 4 2 , . 0 0
2 2 . 0 0 1 7 , . 0 0
1 7 . 0 0 1 9 , . 0 0
6 , . 0 0 1 0 , . 0 0
3 1 , . 0 0 4 7 , . 0 0
1 2 , . 0 0 1 5 , . 0 0
3 1 , . 0 0 3 4 . . 0 0
1 3 , . 0 0 1 4 . . 0 0
1 1 . . 0 0 2 2 . . 0 0
3 . . 0 0 2 0 . . 0 0
1 0 , . 0 0 8 . . 0 0
3 5 . . 0 0 3 9 . . 0 0
4 0 . . 0 0 4 0  ;. 0 0
1 8 , . 0 0 2 5 , . 0 0
2 6 . . 0 0 2 9 , . 0 0
1 1 , . 0 0 ' 2 8 . . 0 0
1 6 , . 0 0 1 1 . . 0 0
1 5 , . 0 0 2 1 . . 0 0
1 1 . . 0 0 3 5 . . 0 0
3 7 . . 0 0 3 8 . . 0 0
3 4 . . 0 0 1 4 . . 0 0
2 6 , . 0 0 2 5 . . 0 0
3 8 . . 0 0 2 7 . . 0 0
8 , . 0 0 3 6 , . 0 0
2 7 , . 0 0 3 9 . . 0 0
1 0 . . 0 0 3 . . 0 0
1 4 . . 0 0 2 7 . . 0 0
2 9 . . 0 0 3 3 . . 0 0
3 6 . . 0 0 4 7 . . 0 0
2 9 . . 0 0 4 3 . . 0 0
2 1 . . 0 0 4 2 . . 0 0
3 . . 0 0 1 1 . . 0 0
2 7 . . 0 0 3 7 . . 0 0
1 5 , . 0 0 2 3 , . 0 0
1 3 , . 0 0 2 2 . . 0 0
1 2 , . 0 0 2 3 , . 0 0
3 , . 0 0 1 4 . . 0 0
2 0 , . 0 0 2 3 . . 0 0
1 6 , . 0 0 2 1 , . 0 0
2 5 , . 0 0 1 6 , . 0 0
2 1 , . 0 0 2 6 . . 0 0
7 , . 0 0 1 1 , . 0 0
2 3 . . 0 0 2 5 , . 0 0
2 5 . . 0 0 2 6 . . 0 0
2 9 . . 0 0 3 5 . . 0 0
3 4 . . 0 0 3 5 . . 0 0
6 . . 0 0 8 . , 0 0
9 . . 0 0 3 3 . . 0 0
B 1 3 B 1 4
2 4 . 0 0 1 7 . 0 0
3 7 . 0 0 2 0 . 0 0
2 3 . 0 0 4 0 . 0 0
2 6 . 0 0 3 3 . 0 0
2 7 , . 0 0 4 0 . 0 0
2 9 , . 0 0 1 4 . 0 0
1 2 , . 0 0 1 1 . 0 0
4 1 , . 0 0 2 9 . . 0 0
2 1 . . 0 0 1 6 , . 0 0
4 2 , . 0 0 3 1 . . 0 0
2 1 . . 0 0 2 0 , . 0 0
2 5 . . 0 0 2 4 . . 0 0
3 1 . . 0 0 2 6 . . 0 0
1 7 . . 0 0 2 1 , . 0 0
4 1 . . 0 0 3 3 . . 0 0
3 0 , . 0 0 3 5 , . 0 0
3 3 , . 0 0 2 6 . 0 0
3 2 , . 0 0 3 1 , . 0 0
3 0 . . 0 0 3 6 , . 0 0
9 . . 0 0 7 , . 0 0
2 3 , . 0 0 4 2 . . 0 0
3 2 . . 0 0 2 8 , . 0 0
4 9 . . 0 0 3 5 , . 0 0
3 7 . . 0 0 4 6 . . 0 0
2 7 , . 0 0 1 4 , . 0 0
3 3 . . 0 0 3 3 . . 0 0
3 0 . . 0 0 2 4 , . 0 0
3 4 . . 0 0 3 4 . . 0 0
8 . . 0 0 1 2 , . 0 0
3 6 . . 0 0 2 5 , . 0 0
4 6 . . 0 0 3 7 , . 0 0
3 8 . . 0 0 3 6 , . 0 0
2 9 . . 0 0 4 0 . . 0 0
3 6 . . 0 0 3 1 . . 0 0
1 4 . . 0 0 2 1 . . 0 0
3 8 . . 0 0 5 0 . . 0 0
3 4 , . 0 0 3 1 , . 0 0
2 1 . . 0 0 3 6 . 0 0
4 6 . . 0 0 2 3 , . 0 0
7 , . 0 0 1 8 . 0 0
2 4 . . 0 0 4 9 . 0 0
3 3 , . 0 0 4 7 . 0 0
5 0 , . 0 0 5 0 . 0 0
4 5 , . 0 0 2 6 . 0 0
8 . . 0 0 1 6 . 0 0
4 6 . . 0 0 2 9 . 0 0
2 9 , . 0 0 4 3 , . 0 0
3 4 . . 0 0 3 6 , . 0 0
4 2 . . 0 0 2 8 . . 0 0
3 8 . . 0 0 2 1 , . 0 0
4 8 . . 0 0 2 9 . . 0 0
B 1 5 B 1 6
2 8 . 0 0 2 2 . 0 0
2 9 . 0 0 2 9 . 0 0
4 2 . 0 0 3 6 . 0 0
3 4 . 0 0 2 8 , . 0 0
3 9 . 0 0 2 7 . 0 0
2 2 . 0 0 2 7 . 0 0
7 , . 0 0 8 , . 0 0
3 9 . 0 0 2 3 , . 0 0
1 3 , . 0 0 1 5 , . 0 0
3 0 , . 0 0 3 6 , . 0 0
3 2 , . 0 0 1 5 , . 0 0
3 0 , . 0 0 4 4 , . 0 0
3 4 . . 0 0 2 5 . . 0 0
1 0 , . 0 0 1 , . 0 0
3 0 . . 0 0 2 6 . . 0 0
1 0 , . 0 0 2 8 . . 0 0
3 4 . 0 0 2 7 . 0 0
1 5 . 0 0 1 7 . 0 0
4 1 , . 0 0 3 4 . 0 0
1 2 . 0 0 1 2 . 0 0
3 2 . 0 0 4 5 , . 0 0
3 3 , . 0 0 3 7 , . 0 0
3 2 , . 0 0 3 9 , . 0 0
4 6 , . 0 0 2 5 . 0 0
3 4 , . 0 0 2 0 , . 0 0
3 6 . 0 0 3 7 , . 0 0
9 . 0 0 2 9 . 0 0
3 5 , . 0 0 3 8 , . 0 0
2 8 , . 0 0 1 3 , . 0 0
3 1 , . 0 0 2 8 , . 0 0
4 3 . . 0 0 3 2 , . 0 0
4 8 , . 0 0 3 6 , . 0 0
3 9 , . 0 0 4 1 . . 0 0
2 3 , . 0 0 1 4 , . 0 0
1 6 , . 0 0 1 6 . . 0 0
2 5 , . 0 0 1 3 , . 0 0
2 4 . 0 0 2 8 . 0 0
3 9 . 0 0 2 7 . 0 0
3 2 . 0 0 1 6 . 0 0
1 6 . 0 0 2 5 . 0 0
3 3 . 0 0 3 2 . 0 0
4 0 . 0 0 2 0 . 0 0
5 4 . 0 0 3 2 . 0 0
4 6 . 0 0 1 6 . 0 0
. 0 0 1 0 . 0 0
3 6 . 0 0 3 0 . 0 0
4 1 . 0 0 3 9 , . 0 0
3 7 , . 0 0 2 8 , . 0 0
2 4 . . 0 0 2 2 . . 0 0
3 5 , . 0 0 3 2 . . 0 0
2 2 . . 0 0 1 8 . . 0 0
B 1 7 B 1 8
3 2 , . 0 0 5 0 , . 0 0
4 8 . . 0 0 3 8 . . 0 0
2 6 , . 0 0 3 1 , . 0 0
2 9 , . 0 0 3 5 , . 0 0
1 5 . . 0 0 2 0 . . 0 0
2 9 . . 0 0 9 . . 0 0
2 6 . . 0 0 9 . . 0 0
6 . . 0 0 5 . . 0 0
2 3 , . 0 0 6 . . 0 0
5 0 . . 0 0 3 7 . . 0 0
2 1 . . 0 0 3 1 . . 0 0
3 0 . . 0 0 1 4 . . 0 0
2 6 . . 0 0 2 2 . . 0 0
1 0 . . 0 0 7 . , 0 0
2 9 . . 0 0 1 4 . . 0 0
1 7 . , 0 0 1 9 . , 0 0
4 5 . . 0 0 3 5 , . 0 0
1 6 , . 0 0 4 4 . . 0 0
3 5 , . 0 0 4 8 . . 0 0
1 1 , . 0 0 1 1 , . 0 0
3 7 , . 0 0 3 5 , . 0 0
4 0 , . 0 0 3 1 , . 0 0
4 0 , . 0 0 3 7 , . 0 0
3 2 . . 0 0 3 7 . . 0 0
2 0 , . 0 0 2 1 , . 0 0
3 8 , . 0 0 2 2 , . 0 0
1 8 , . 0 0 4 . . 0 0
3 2 . 0 0 4 1 . . 0 0
2 3 , . 0 0 9 , . 0 0
2 0 , . 0 0 3 7 . . 0 0
4 7 , . 0 0 4 2 . . 0 0
2 8 . . 0 0 5 0 , . 0 0
3 9 . . 0 0 2 6 . . 0 0
2 3 , . 0 0 3 6 . . 0 0
1 4 , . 0 0 7 , . 0 0
2 4 . . 0 0 3 0 , . 0 0
2 1 , . 0 0 2 5 , . 0 0
3 9 , . 0 0 3 2 . 0 0
2 3 . 0 0 2 6 . 0 0
2 7 . 0 0 1 7 . 0 0
3 7 . 0 0 2 7 . 0 0
1 7 . 0 0 3 1 . 0 0
2 0 . 0 0 2 3 . 0 0
3 3 . 0 0 4 8 . 0 0
6 . 0 0 3 . 0 0
3 1 . 0 0 3 9 . 0 0
3 5 , . 0 0 3 6 . 0 0
3 5 , . 0 0 2 9 . 0 0
3 0 , . 0 0 2 7 , . 0 0
2 0 , . 0 0 2 3 , . 0 0
3 0 , . 0 0 2 8 . . 0 0
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Table J.1 (continued)
I D G R O O T B 1 B 2 B 3 B 4 B 5 B 6 B 7 B 8
6 1 6 . 0 0 1 1 . 0 0 1 6 . 0 0 1 5 . 0 0 1 6 . 0 0 2 1 . 0 0 4 . 0 0 1 0 . 0 0 2 1 . 0 0
6 2 6 . 0 0 9 . 0 0 2 3 . 0 0 2 7 . 0 0 1 7 . 0 0 1 3 . 0 0 1 1 . 0 0 1 3 . 0 0 1 6 . 0 0
6 3 6 . 0 0 1 7 . 0 0 3 6 . 0 0 1 2 . 0 0 2 2 . 0 0 2 7 . 0 0 3 6 . 0 0 2 6 . 0 0 2 0 . 0 0
6 4 6 . 0 0 1 7 . 0 0 2 5 . 0 0 2 7 . 0 0 2 6 . 0 0 2 2 . 0 0 3 1 . 0 0 2 1 . 0 0 2 4 . 0 0
6 5 6 . 0 0 2 3 . 0 0 3 6 . 0 0 3 0 . 0 0 3 1 . 0 0 3 9 . 0 0 3 6 . 0 0 4 6 . 0 0 4 9 . 0 0
6 6 6 . 0 0 1 6 . 0 0 1 7 . 0 0 3 1 . 0 0 1 9 . 0 0 3 5 . 0 0 2 6 . 0 0 2 8 . 0 0 3 4 . 0 0
6 7 6 . 0 0 2 2 . 0 0 2 1 . 0 0 2 8 . 0 0 3 0 . 0 0 1 7 . 0 0 3 1 . 0 0 3 6 . 0 0 4 5 . 0 0
6 8 6 . 0 0 2 . 0 0 2 0 . 0 0 1 5 . 0 0 1 6 . 0 0 2 1 . 0 0 2 1 . 0 0 2 2 . 0 0 2 6 . 0 0
6 9 6 . 0 0 1 . 0 0 1 6 . 0 0 1 0 . 0 0 1 . 0 0 3 0 . 0 0 2 . 0 0 1 0 . 0 0 1 2 . 0 0
B 9 B I O B l l B 1 2 B 1 3
3 0 . 0 0 3 2 . 0 0 9 . 0 0 1 0 . 0 0 2 6 . 0 0
3 7 . 0 0 3 5 . 0 0 3 1 . 0 0 3 9 . 0 0 5 3 . 0 0
5 0 . 0 0 2 5 . 0 0 3 7 . 0 0 2 5 . 0 0 3 5 . 0 0
1 2 . 0 0 3 4 . 0 0 1 9 . 0 0 2 4 . 0 0 3 4 . 0 0
4 2 . 0 0 4 2 . 0 0 2 5 . 0 0 4 1 . 0 0 3 0 . 0 0
2 9 . 0 0 2 5 . 0 0 2 9 . 0 0 1 7 . 0 0 2 6 . 0 0
4 3 . 0 0 4 5 . 0 0 4 7 . 0 0 4 8 . 0 0 5 0 . 0 0
3 4 . 0 0 3 3 . 0 0 2 7 . 0 0 3 9 . 0 0 2 2 . 0 0
1 1 . 0 0 1 3 . 0 0 9 . 0 0 1 3 . 0 0 1 0 . 0 0
B 1 4 B 1 5 B 1 6 B 1 7 B 1 8
1 8 . 0 0 2 1 . 0 0 9 . 0 0 8 . 0 0 1 4 . 0 0
3 1 . 0 0 2 7 . 0 0 2 3 . 0 0 3 6 . 0 0 3 1 . 0 0
3 7 . 0 0 4 6 . 0 0 4 1 . 0 0 4 3 . 0 0 3 5 . 0 0
2 9 . 0 0 3 2 . 0 0 2 9 . 0 0 3 6 . 0 0 3 7 . 0 0
3 9 . 0 0 2 4 . 0 0 3 1 . 0 0 3 3 . 0 0 1 8 . 0 0
1 5 . 0 0 1 1 . 0 0 2 6 . 0 0 1 5 . 0 0 3 0 . 0 0
5 7 . 0 0 4 4 . 0 0 3 2 . 0 0 5 2 . 0 0 4 8 . 0 0
2 4 . 0 0 3 8 . 0 0 2 8 . 0 0 2 1 . 0 0 2 7 . 0 0
2 2 . 0 0 2 9 . 0 0 8 . 0 0 1 4 . 0 0 5 . 0 0
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Table J.1 (continued)
I D G R O O P B 1 9 B 2 0 R 1 R 2 R 3 T 1 T 2 T 3
1 0 1 4 4 0 0 4 4 0 0 5 0 0 0 5 4 0 0 5 5 0 0 2 8 0 0 3 9 0 0 3 0 0 0
1 1 1 4 1 0 0 4 5 0 0 3 4 0 0 4 9 0 0 3 7 0 0 2 9 0 0 2 3 0 0 2 3 0 0
1 2 1 3 4 0 0 4 4 0 0 2 6 0 0 2 1 0 0 1 1 0 0 2 9 0 0 1 7 0 0 1 0 0 0
1 3 1 2 5 0 0 3 3 0 0 3 6 0 0 3 1 0 0 3 5 0 0 3 6 0 0 2 2 0 0 2 8 0 0
1 4 1 2 6 0 0 2 6 0 0 2 7 0 0 1 3 0 0 2 6 0 0 3 3 0 0 2 9 0 0 2 0 0 0
1 5 1 3 9 0 0 3 2 0 0 1 6 0 0 2 1 0 0 3 4 0 0 2 6 0 0 2 6 0 0 1 5 0 0
1 6 1 8 0 0 7 0 0 8 0 0 1 2 0 0 3 1 0 0 6 0 0 0 0 0 0
1 7 1 1 9 0 0 1 0 0 0 2 0 0 0 4 0 0 0 3 9 0 0 2 5 0 0 1 2 0 0 1 0 0
1 8 1 6 0 0 1 0 0 0 9 0 0 1 4 0 0 1 2 0 0 2 4 0 0 1 3 0 0 9 0 0
1 9 1 2 9 0 0 3 6 0 0 2 6 0 0 3 5 0 0 2 6 0 0 3 1 0 0 2 2 0 0 2 1 0 0
2 0 2 1 7 0 0 2 9 0 0 6 0 0 2 4 0 0 2 2 0 0 1 2 0 0 1 3 0 0 1 2 0 0
2 1 2 1 7 0 0 2 3 0 0 1 8 0 0 3 3 0 0 1 7 0 0 1 5 0 0 1 8 0 0 2 9 0 0
2 2 2 2 2 0 0 2 8 0 0 1 1 0 0 6 0 0 1 2 0 0 4 0 0 2 0 0 4 0 0
2 3 2 1 4 0 0 8 0 0 1 5 0 0 1 3 0 0 9 0 0 9 0 0 9 0 0 3 0 0
2 4 2 2 9 0 0 3 6 0 0 2 6 0 0 2 9 0 0 2 6 0 0 1 1 0 0 1 9 0 0 1 5 0 0
2 5 2 3 1 0 0 2 0 0 0 1 3 0 0 4 0 0 0 2 8 0 0 2 2 0 0 2 4 0 0 2 6 0 0
2 6 2 2 6 0 0 3  6 0 0 2 2 0 0 1 5 0 0 2 5 0 0 2 6 0 0 2 1 0 0 1 8 0 0
2 7 2 2 9 0 0 2 3 0 0 2 4 0 0 8 0 0 2 3 0 0 7 0 0 6 0 0 1 2 0 0
2 8 2 5 7 0 0 5 0 0 0 1 2 0 0 3 0 0 0 2 8 0 0 2 8 0 0 2 6 0 0 2 7 0 0
2 9 2 3 0 0 1 5 0 0 1 4 0 0 5 0 0 9 0 0 0 0 2 0 0 8 0 0
3 0 3 3 5 0 0 4 2 0 0 4 0 0 0 4 3 0 0 4 5 0 0 2 5 0 0 4 1 0 0 2 9 0 0
3 1 3 3 3 0 0 3 1 0 0 1 5 0 0 2 8 0 0 1 5 0 0 4 0 0 1 2 0 0 1 6 0 0
3 2 3 3 7 0 0 4 2 0 0 4 0 0 0 4 1 0 0 3 9 0 0 2 8 0 0 9 0 0 1 9 0 0
3 3 3 3 1 0 0 3 1 0 0 2 8 0 0 3 6 0 0 3 7 0 0 1 7 0 0 1 6 0 0 2 4 0 0
3 4 3 2 5 0 0 2 4 0 0 1 9 0 0 1 6 0 0 2 2 0 0 1 1 0 0 2 4 0 0 1 2 0 0
3 5 3 2 2 0 0 3 0 0 0 2 0 0 0 2 4 0 0 3 5 0 0 1 5 0 0 2 2 0 0 6 0 0
3 6 3 3 2 0 0 2 5 0 0 7 0 0 3 1 0 0 1 7 0 0 5 0 0 1 4 0 0 9 0 0
3 7 3 4 1 0 0 3 7 0 0 3 3 0 0 4 6 0 0 3 9 0 0 3 2 0 0 3 5 0 0 3 0 0 0
3 8 3 3 8 0 0 3 3 0 0 3 2 0 0 4 9 0 0 3 1 0 0 1 7 0 0 8 0 0 8 0 0
3 9 3 2 6 0 0 4 6 0 0 3 5 0 0 3 6 0 0 4 1 0 0 2 1 0 0 3 3 0 0 2 5 0 0
4 0 4 4 3 0 0 3 8 0 0 3 4 0 0 2 7 0 0 3 8 0 0 3 1 0 0 2 8 0 0 3 3 0 0
4 1 4 3 9 0 0 3 2 0 0 4 3 0 0 5 4 0 0 4 8 0 0 2 8 0 0 3 3 0 0 3 3 0 0
4 2 4 3 9 0 0 5 8 0 0 2 8 0 0 4 1 0 0 5 0 0 0 3 2 0 0 4 5 0 0 3 2 0 0
4 3 4 3 0 0 0 3 4 0 0 1 3 0 0 3 6 0 0 2 6 0 0 6 0 0 1 2 0 0 2 1 0 0
4 4 4 1 3 0 0 1 1 0 0 1 0 0 0 1 0 0 0 9 0 0 0 0 3 0 0 5 0 0
4 5 4 2 3 0 0 3 5 0 0 4 1 0 0 4 2 0 0 4 1 0 0 3 2 0 0 2 7 0 0 4 1 0 0
4 6 4 2 7 0 0 3 1 0 0 2 8 0 0 2 1 0 0 1 6 0 0 1 8 0 0 1 7 0 0 2 4 0 0
4 7 4 5 8 0 0 4 5 0 0 4 0 0 0 3 7 0 0 5 0 0 0 2 2 0 0 1 8 0 0 8 0 0
4 8 4 3 1 0 0 4 0 0 0 1 8 0 0 1 1 0 0 3 0 0 0 1 7 0 0 2 2 0 0 2 8 0 0
4 9 4 1 9 0 0 1 2 0 0 1 4 0 0 2 4 0 0 1 4 0 0 1 0 0 0 1 3 0 0 1 9 0 0
5 0 5 4 0 0 0 5 0 0 0 4 6 0 0 2 7 0 0 4 4 0 0 2 9 0 0 2 2 0 0 2 3 0 0
5 1 5 3 8 0 0 3 6 0 0 2 0 0 0 4 2 0 0 2 4 0 0 1 5 0 0 2 3 0 0 2 4 0 0
5 2 5 1 2 0 0 3 3 0 0 3 5 0 0 4 5 0 0 3 9 0 0 1 7 0 0 1 5 0 0 2 5 0 0
5 3 5 4 1 0 0 4 1 0 0 1 7 0 0 1 5 0 0 1 4 0 0 3 0 0 1 0 0 0 1 9 0 0
5 4 5 1 7 0 0 1 0 0 0 5 0 0 2 0 0 0 9 0 0 3 0 0 0 0 0 0
5 5 5 3 3 0 0 3 4 0 0 3 6 0 0 3 4 0 0 4 6 0 0 2 4 0 0 3 8 0 0 2 9 0 0
5 6 5 2 8 0 0 3 8 0 0 4 3 0 0 3 2 0 0 3 6 0 0 1 7 0 0 3 2 0 0 3 5 0 0
5 7 5 3 6 0 0 3 6 0 0 4 2 0 0 3 9 0 0 4 4 0 0 1 2 0 0 2 5 0 0 1 5 0 0
5 8 5 3 6 0 0 4 3 0 0 4 1 0 0 2 6 0 0 1 7 0 0 1 1 0 0 9 0 0 2 0 0 0
5 9 5 3 8 0 0 3 8 0 0 2 4 0 0 2 3 0 0 5 1 0 0 2 8 0 0 3 1 0 0 3 5 0 0
6 0 6 2 9 0 0 2 4 0 0 3 3 0 0 2 2 0 0 2 9 0 0 1 4 0 0 3 9 0 0 2 7 0 0
5 D 1 S D 2 S D 3 S D 4 S D 5
. 4 8 2 . 3 6 2 . 3 1 2 . 0 1 1 . 4 9
1 . 8 1 2 . 1 2 1 . 2 9 2 . 8 8 2 . 8 0
1 . 8 3 1 . 8 7 1 . 5 2 2 . 1 1 2 . 4 5
. 4 8 1 . 9 4 1 . 1 0 1 . 4 2 2 . 0 7
. 4 2 1 . 2 5 1 . 2 9 . 9 7 . 6 7
. 4 8 2 . 4 6 . 9 5 1 . 5 8 1 . 2 9
2 . 1 1 1 . 5 7 2 . 1 2 1 . 5 5 . 8 4
1 . 5 2 1 . 4 9 2 . 2 8 1 . 2 7 2 . 5 8
2 . 5 4 1 . 7 3 1 . 5 2 2 . 6 2 2 . 2 1
1 . 3 3 1 . 9 5 2 . 0 8 2 . 4 6 2 . 1 6
2 . 2 3 2 . 0 0 . 6 3 1 . 4 1 1 . 4 5
1 . 7 8 1 . 9 7 1 . 9 0 . 9 9 2 . 2 6
. 6 3 . 6 7 1 . 2 6 1 . 5 7 1 . 2 5
1 . 4 9 . 3 2 1 . 6 5 2 . 5 7 2 . 0 1
2 . 0 6 2 . 2 7 2 . 4 9 2 . 4 5 3 . 3 5
2 . 3 7 2 . 2 0 2 . 5 9 2 . 6 7 2 . 0 5
1 . 2 0 2 . 1 2 1 . 9 4 2 . 1 0 1 . 8 3
1 . 7 5 1 . 8 4 1 . 4 9 2 . 3 8 2 . 2 3
1 . 0 7 1 . 7 1 1 . 7 9 1 . 4 9 2 . 1 5
. 3 2 . 0 0 . 0 0 1 . 2 6 1 . 3 5
. 6 3 2 . 7 3 2 . 8 6 2 . 4 9 2 . 2 7
. 9 7 . 8 4 2 . 5 3 2 . 3 1 2 . 2 2
1 . 8 1 2 . 1 5 2 . 0 0 1 . 6 0 2 . 5 5
2 . 1 1 1 . 7 0 2 . 2 2 2 . 3 1 2 . 0 6
1 . 4 8 2 . 3 6 2 . 2 5 2 . 6 4 2 . 7 3
2 . 3 5 2 . 2 0 1 . 7 8 2 . 0 8 2 . 5 9
1 . 9 3 1 . 3 4 2 . 0 6 . 7 1 1 . 6 5
2 . 6 3 2 . 0 0 1 . 2 3 2 . 3 1 2 . 3 3
. 9 7 . 6 3 . 0 0 . 7 0 . 0 0
1 . 7 0 1 . 3 3 1 . 7 0 2 . 0 1 2 . 5 8
1 . 4 9 1 . 0 8 2 . 1 5 2 . 2 6 1 . 9 5
2 . 5 7 2 . 0 6 2 . 9 1 2 . 8 4 2 . 2 6
2 . 2 2 1 . 9 5 1 . 9 6 2 . 1 3 2 . 5 0
2 . 2 5 1 . 9 6 2 . 8 5 1 . 7 5 2 . 1 5
1 . 9 0 . 9 5 1 . 9 0 1 . 6 4 1 . 8 7
1 . 1 6 . 9 7 2 . 6 7 2 . 5 5 2 . 7 9
2 . 3 3 2 . 3 7 2 . 0 1 2 . 0 7 1 . 9 4
1 . 0 3 1 . 3 4 1 . 7 3 2 . 1 6 2 . 8 2
2 . 4 6 1 . 9 5 1 . 9 7 1 . 7 1 2 . 0 8
1 . 0 7 . 6 3 . 4 2 1 . 1 8 . 9 7
1 . 4 5 2 . 8 4 1 . 6 4 2 . 2 2 1 . 4 5
1 . 9 5 1 . 8 7 2 . 3 6 2 . 4 7 2 . 3 2
1 . 4 5 1 . 2 7 1 . 4 8 2 . 3 7 2 . 1 5
1 . 8 4 1 . 7 5 . 9 7 1 . 9 5 2 . 8 2
. 9 7 1 . 5 7 . 9 7 . 3 2 1 . 0 6
1 . 0 8 1 . 1 6 1 . 2 0 1 . 6 4 1 . 3 3
2 . 3 6 2 . 0 7 2 . 0 1 2 . 6 4 1 . 8 3
1 . 2 6 1 . 4 0 2 . 0 8 1 . 6 4 1 . 6 0
1 . 3 7 1 . 9 0 1 . 9 7 1 . 9 9 1 . 9 3
2 . 2 6 1 . 6 3 1 . 9 5 1 . 5 7 1 . 8 3
2 . 2 8 1 . 4 0 2 . 5 6 1 . 5 7 . 3 2
5 D 6 S D 7 S D 8 S D 9 S D 1 0
2 . 8 6 2 . 2 5 1 . 8 7 1 . 4 9 2 . 0 8
2 . 0 7 2 . 2 8 1 . 6 9 1 . 6 9 1 . 9 7
1 . 6 0 2 . 2 1 2 . 1 5 2 . 2 7 2 . 6 3
1 . 9 0 2 . 0 7 2 . 3 8 1 . 7 9 2 . 7 5
1 . 5 1 2 . 0 8 2 . 1 5 2 . 2 0 1 . 8 9
2 . 2 0 2 . 0 1 2 . 1 6 2 . 7 9 1 . 6 0
. 8 4 1 . 0 6 1 . 4 2 1 . 4 8 . 8 5
1 . 8 9 1 . 5 2 2 . 7 8 1 . 8 9 2 . 4 6
1 . 9 0 1 . 2 6 1 . 9 5 1 . 5 1 2 . 4 1
2 . 0 0 2 . 3 5 1 . 6 5 2 . 5 9 2 . 2 5
1 . 1 0 1 . 4 2 2 . 2 6 2 . 2 8 2 . 2 8
1 . 5 7 1 . 5 7 1 . 4 9 1 . 8 1 2 . 1 7
1 . 4 8 1 . 2 3 1 . 9 9 1 . 4 9 1 . 5 7
2 . 2 0 2 . 5 1 1 . 0 7 . 8 5 1 . 6 6
1 . 2 5 1 . 5 7 1 . 6 6 2 . 4 1 1 . 9 4
1 . 9 9 2 . 0 1 2 . 5 0 2 . 0 6 2 . 4 2
. 5 2 1 . 2 5 2 . 5 6 1 . 7 6 2 . 7 4
1 . 7 0 1 . 6 6 1 . 5 1 2 . 6 7 2 . 2 1
1 . 8 7 2 . 2 7 2 . 3 0 1 . 7 0 2 . 0 7
. 8 4 2 . 1 3 1 . 4 9 1 . 5 8 2 . 3 1
3 . 0 2 1 . 8 1 1 . 5 2 2 . 3 9 2 . 1 2
2 . 9 0 2 . 5 0 2 . 7 2 2 . 6 7 2 . 3 1
2 . 5 7 2 . 6 4 2 . 8 8 1 . 7 0 2 . 4 6
2 . 4 6 2 . 2 8 3 . 1 1 3 . 2 7 2 . 1 2
2 . 6 2 1 . 9 0 2 . 2 7 1 . 1 5 2 . 2 2
2 . 2 3 2 . 0 6 2 . 2 2 1 . 8 9 2 . 7 5
2 . 5 5 2 . 6 6 2 . 5 0 2 . 5 0 1 . 6 9
1 . 7 6 2 . 8 7 2 . 3 7 1 . 9 1 2 . 2 5
. 9 5 2 . 1 3 1 . 4 9 2 . 6 3 2 . 6 7
2 . 4 9 2 . 4 6 1 . 5 6 2 . 6 4 1 . 9 7
2 . 4 1 2 . 0 7 1 . 6 5 2 . 6 0 2 . 3 5
2 . 2 2 1 . 2 6 3 . 1 2 2 . 3 8 1 . 9 1
1 . 9 5 2 . 7 5 2 . 2 2 2 . 4 5 2 . 3 0
1 . 9 3 1 . 9 5 2 . 6 7 1 . 5 5 2 . 5 0
1 . 2 0 1 . 3 7 2 . 6 0 1 . 0 5 1 . 3 4
2 . 6 6 2 . 2 2 2 . 3 0 2 . 9 5 1 . 4 3
1 . 6 4 2 . 2 7 2 . 3 5 2 . 0 1 1 . 8 9
2 . 4 7 2 . 4 4 2 . 5 4 1 . 5 7 2 . 4 1
1 . 4 5 1 . 4 8 2 . 7 8 2 . 6 0 2 . 1 8
1 . 1 6 1 . 1 4 1 . 2 9 . 9 7 . 6 7
1 . 1 6 1 . 1 5 2 . 3 2 2 . 0 0 1 . 8 3
1 . 0 7 1 . 9 6 1 . 8 9 1 . 4 2 1 . 5 1
2 . 3 2 1 . 3 3 1 . 9 1 1 . 6 2 1 . 6 6
2 . 2 6 1 . 8 5 2 . 1 2 1 . 4 0 2 . 1 0
. 4 2 1 . 2 0 1 . 6 5 1 . 9 1 2 . 1 5
1 . 6 5 2 . 4 1 1 . 5 8 2 . 3 2 1 . 6 9
1 . 0 7 2 . 5 9 2 . 1 3 2 . 0 1 2 . 7 6
2 . 0 0 1 . 4 8 1 . 6 5 1 . 8 4 2 . 0 1
2 . 3 7 2 . 5 5 2 . 4 2 2 . 7 2 2 . 2 2
2 . 0 7 2 . 2 1 2 . 3 8 2 . 4 9 1 . 8 5




I D G R O O P B 1 9 B 2 0 R 1 R 2 R 3 T 1 T 2 T 3 S D 1
6 1 6 3 6 . 0 0 2 5 . 0 0 2 2 . 0 0 2 9 . 0 0 3 1 . 0 0 5 . 0 0 1 7 . 0 0 2 1 . 0 0 1 . 7 3
6 2 6 4 0 . 0 0 3 6 . 0 0 4 1 . 0 0 4 5 . 0 0 3 0 . 0 0 1 2 . 0 0 2 . 0 0 2 . 0 0 2 . 0 2
6 3 6 3 4 . 0 0 4 0 . 0 0 3 4 . 0 0 4 1 . 0 0 2 8 . 0 0 1 8 . 0 0 3 5 . 0 0 3 3 . 0 0 2 . 1 6
6 4 6 3 7 . 0 0 3 4 . 0 0 2 6 . 0 0 3 0 . 0 0 4 0 . 0 0 2 8 . 0 0 1 4 . 0 0 2 8 . 0 0 2 . 3 1
6 5 6 3 9 . 0 0 3 2 . 0 0 2 7 . 0 0 2 9 . 0 0 4 2 . 0 0 2 7 . 0 0 3 7 . 0 0 2 0 . 0 0 1 . 8 3
6 6 6 2 8 . 0 0 2 6 . 0 0 1 1 . 0 0 2 9 . 0 0 3 6 . 0 0 3 4 . 0 0 2 5 . 0 0 3 3 . 0 0 1 . 5 8
6 7 6 3 5 . 0 0 3 9 . 0 0 4 4 . 0 0 5 7 . 0 0 4 9 . 0 0 3 1 . 0 0 1 9 . 0 0 3 3 . 0 0 1 . 9 3
6 8 6 2 0 . 0 0 2 3 . 0 0 3 1 . 0 0 2 3 . 0 0 2 2 . 0 0 6 . 0 0 3 . 0 0 1 0 . 0 0 . 6 3
6 9 6 1 7 . 0 0 2 2 . 0 0 3 0 . 0 0 3 1 . 0 0 2 1 . 0 0 1 6 . 0 0 4 4 . 0 0 3 2 . 0 0 . 3 2
S D 2 S D 3 S D 4
2 . 1 2 1 . 7 8 1 . 8 4
2 . 2 1 2 . 5 0 2 . 1 1
2 . 1 7 2 . 1 5 2 . 6 2
2 . 5 5 1 . 8 9 1 . 9 0
2 . 3 2 2 . 3 1 2 . 0 2
2 . 0 6 1 . 7 3 2 . 1 3
1 . 6 0 2 . 6 2 2 . 0 5
1 . 8 3 1 . 6 5 1 . 2 6
2 . 1 2 2 . 2 1 . 3 2
S D 5 S D 6 S D 7
1 . 5 2 1 . 2 6 1 . 8 9
1 . 7 7 1 . 9 7 1 . 5 7
2 . 2 1 2 . 1 7 2 . 5 5
1 . 9 3 2 . 2 3 1 . 9 7
2 . 4 2 2 . 1 7 2 . 0 7
1 . 2 7 2 . 6 3 2 . 6 6
2 . 3 6 2 . 2 3 3 . 2 0
1 . 6 0 1 . 9 7 1 . 4 8
2 . 9 4 . 4 2 1 . 4 1
S D 8 S D 9 S D 1 0
1 . 9 7 2 . 1 6 1 . 9 9
1 . 8 4 1 . 6 4 2 . 0 7
2 . 0 5 2 . 4 0 1 . 6 5
1 . 1 7 1 . 3 2 1 . 8 4
1 . 2 0 1 . 5 5 1 . 8 7
2 . 1 2 2 . 2 3 1 . 9 6
1 . 4 3 1 . 8 9 1 . 7 2
1 . 0 7 1 . 5 1 1 . 6 4
2 . 1 0 1 . 7 3 1 . 9 5
00
Table J.1 (continued)
I D G R O U P S D 1 1 S D 1 2 S D 1 3 S D 1 4 S D 1 5 S D 1 6 S D 1 7 S D 1 8 S D 1 9
1 0 1 1 . 5 1 2 . 5 0 2 . 6 3 2 . 4 1 2 . 3 5 1 . 7 5 1 . 3 2 1 . 7 6 1 . 3 5
1 1 1 2 . 3 2 2 . 2 8 2 . 5 0 2 . 2 6 2 . 3 8 1 . 6 6 1 . 2 3 1 . 6 9 2 . 1 8
1 2 1 3 . 1 6 1 . 5 6 2 . 1 6 2 . 1 6 1 . 4 8 2 . 7 2 3 . 0 3 2 . 3 8 2 . 6 7
1 3 1 3 . 0 6 2 . 3 9 2 . 3 2 2 . 0 6 2 . 6 7 2 . 3 0 2 . 3 8 1 . 4 3 2 . 4 2
1 4 1 2 . 3 0 1 . 9 5 1 . 7 7 2 . 7 5 2 . 2 8 2 . 4 1 2 . 4 2 2 . 2 6 2 . 5 0
1 5 1 2 . 4 5 1 . 6 6 2 . 5 1 1 . 5 8 2 . 1 5 2 . 0 0 1 . 7 3 1 . 2 0 2 . 4 7
1 6 1 . 9 7 1 . 0 5 1 . 4 0 1 . 1 0 1 . 0 6 1 . 4 0 1 . 9 0 1 . 1 0 . 7 9
1 7 1 2 . 5 1 1 . 7 7 2 . 0 8 2 . 3 8 1 . 9 1 3 . 0 6 1 . 3 5 . 9 7 2 . 5 1
1 8 1 1 . 3 2 2 . 2 7 1 . 9 7 1 . 4 3 1 . 1 6 2 . 0 1 2 . 2 1 1 . 0 7 . 9 7
1 9 1 2 . 0 2 2 . 3 7 2 . 2 5 2 . 5 6 2 . 3 1 2 . 2 2 1 . 6 3 2 . 5 0 2 . 7 3
2 0 2 2 . 2 6 1 . 7 8 1 . 9 7 2 . 4 5 2 . 3 5 2 . 4 2 2 . 8 8 1 . 9 1 2 . 3 6
2 1 2 1 . 6 0 2 . 3 0 2 . 1 2 1 . 7 8 2 . 1 6 . 9 7 2 . 2 6 2 . 0 1 1 . 8 3
2 2 2 . 9 5 2 . 4 0 1 . 7 9 2 . 4 6 2 . 0 7 1 . 5 1 1 . 2 6 1 . 4 0 1 . 4 8
2 3 2 1 . 3 3 1 . 4 0 2 . 2 1 2 . 1 3 1 . 6 3 . 3 2 1 . 8 9 1 . 0 6 1 . 1 7
2 4 2 2 . 4 6 2 . 1 8 2 . 1 3 2 . 3 1 2 . 2 6 2 . 1 2 1 . 6 6 1 . 8 4 2 . 0 2
2 5 2 1 . 9 4 1 . 9 4 2 . 1 1 1 . 1 8 1 . 2 5 1 . 6 9 1 . 4 9 2 . 4 7 1 . 8 5
2 6 2 1 . 4 8 1 . 5 8 2 . 7 1 1 . 2 6 1 . 8 4 1 . 8 9 1 . 9 0 2 . 3 7 2 . 1 2
2 7 2 2 . 6 7 2 . 3 3 1 . 9 9 2 . 6 9 2 . 2 7 2 . 0 6 2 . 1 7 1 . 9 0 2 . 6 0
2 8 2 1 . 9 1 2 . 3 5 2 . 4 0 2 . 1 2 2 . 1 3 1 . 9 6 1 . 9 6 1 . 4 0 . 9 5
2 9 2 2 . 0 1 1 . 7 3 1 . 7 3 1 . 5 7 1 . 2 3 1 . 8 7 1 . 3 7 1 . 6 0 . 6 7
3 0 3 1 . 9 0 1 . 9 1 2 . 0 0 1 . 9 9 2 . 5 3 2 . 1 2 2 . 5 4 2 . 1 2 2 . 2 2
3 1 3 1 . 9 1 2 . 8 4 2 . 1 0 2 . 3 0 1 . 7 7 2 . 3 1 1 . 8 9 2 . 3 8 2 . 8 3
3 2 3 2 . 7 1 2 . 7 4 1 . 2 0 2 . 2 7 1 . 8 1 2 . 4 2 2 . 0 0 2 . 1 1 2 . 2 6
3 3 3 2 . 2 2 1 . 9 6 1 . 8 9 2 . 4 1 2 . 0 1 2 . 9 2 2 . 2 5 1 . 7 0 2 . 2 8
3 4 3 2 . 2 7 2 . 5 1 2 . 4 5 2 . 4 6 2 . 0 7 2 . 2 1 2 . 2 6 2 . 6 9 2 . 5 9
3 5 3 2 . 2 5 2 . 1 6 2 . 5 0 2 . 3 1 2 . 1 7 1 . 8 3 2 . 2 5 2 . 2 5 2 . 5 7
3 6 3 1 . 7 5 1 . 7 8 2 . 9 8 2 . 8 4 1 . 6 6 2 . 1 8 2 . 7 0 . 8 4 2 . 9 7
3 7 3 2 . 3 1 1 . 9 1 1 . 0 7 2 . 5 0 2 . 0 1 1 . 9 9 . 6 3 1 . 1 0 1 . 3 7
3 8 3 1 . 6 3 . 6 7 1 . 3 2 1 . 6 2 2 . 6 6 1 . 7 7 2 . 7 5 1 . 2 9 2 . 1 0
3 9 3 1 . 7 8 2 . 2 1 2 . 4 1 1 . 4 3 1 . 2 0 1 . 9 3 2 . 2 6 1 . 9 5 2 . 8 4
4 0 4 2 . 0 2 2 . 1 6 1 . 7 1 2 . 7 1 1 . 6 4 2 . 4 4 1 . 8 9 2 . 2 0 1 . 7 0
4 1 4 2 . 3 7 1 . 8 3 2 . 0 4 1 . 9 6 1 . 3 2 2 . 1 7 2 . 1 5 2 . 1 1 2 . 1 3
4 2 4 1 . 9 1 1 . 8 9 2 . 5 6 2 . 2 6 2 . 3 3 1 . 9 1 . 8 8 1 . 6 5 2 . 0 2
4 3 4 2 . 1 3 1 . 9 9 2 . 7 6 1 . 5 2 2 . 5 4 1 . 3 5 1 . 5 7 1 . 7 1 2 . 0 0
4 4 4 . 6 7 1 . 4 5 1 . 6 5 1 . 7 9 2 . 1 2 1 . 9 6 1 . 2 6 1 . 3 4 1 . 6 4
4 5 4 2 . 1 6 2 . 4 5 1 . 6 9 1 . 3 3 1 . 8 4 1 . 3 4 1 . 5 8 2 . 6 7 2 . 6 7
4 6 4 1 . 7 8 2 . 2 6 3 . 1 3 2 . 3 8 2 . 9 5 1 . 7 5 1 . 7 9 2 . 1 2 1 . 7 0
4 7 4 2 . 2 6 2 . 3 9 1 . 9 1 2 . 4 1 2 . 1 8 2 . 5 4 2 . 6 0 2 . 9 7 2 . 2 0
4 8 4 1 . 9 9 2 . 3 6 1 . 5 8 2 . 2 6 2 . 2 0 2 . 1 2 2 . 3 1 2 . 5 0 2 . 5 1
4 9 4 . 6 7 1 . 0 7 1 . 0 6 1 . 5 5 2 . 2 7 2 . 6 8 3 . 0 2 1 . 7 0 2 . 5 1
5 0 5 2 . 1 1 2 . 6 7 2 . 5 5 1 . 2 0 1 . 0 3 2 . 5 7 1 . 4 2 1 . 9 5 2 . 2 1
5 1 5 1 . 7 8 2 . 5 6 2 . 3 1 1 . 9 5 2 . 0 5 2 . 3 1 2 . 4 1 2 . 0 2 . 4 2
5 2 5 2 . 4 2 2 . 0 1 1 . 2 5 1 . 8 3 1 . 2 6 2 . 8 6 2 . 4 9 2 . 7 5 1 . 7 5
5 3 5 3 . 1 8 2 . 2 2 2 . 5 9 2 . 5 9 1 . 1 7 1 . 7 8 2 . 2 6 1 . 6 2 2 . 0 8
5 4 5 1 . 6 4 1 . 4 5 1 . 3 2 1 . 8 4 . 0 0 1 . 4 9 1 . 0 7 . 6 7 2 . 1 1
5 5 5 2 . 6 7 2 . 1 7 2 . 1 7 1 . 7 9 2 . 4 1 2 . 2 6 1 . 5 2 2 . 3 3 2 . 7 1
5 6 5 2 . 3 2 3 . 0 6 2 . 1 3 1 . 8 9 1 . 7 3 2 . 5 6 2 . 0 7 2 . 2 7 2 . 4 4
5 7 5 1 . 8 5 1 . 8 4 1 . 5 8 2 . 0 1 1 . 7 0 1 . 9 3 1 . 9 0 2 . 6 0 1 . 8 4
5 8 5 2 . 0 1 2 . 8 4 2 . 4 4 2 . 6 2 2 . 1 2 1 . 6 9 1 . 7 0 2 . 5 4 2 . 1 7
5 9 5 1 . 2 6 1 . 3 2 2 . 2 0 2 . 2 3 2 . 7 6 2 . 4 4 2 . 4 9 2 . 6 3 2 . 3 9
6 0 6 1 . 1 0 2 . 0 0 2 . 1 5 2 . 1 3 1 . 5 5 1 . 5 5 2 . 4 9 1 . 9 3 2 . 3 3
6 1 6 1 . 3 7 1 . 6 3 1 . 9 6 1 . 9 9 1 . 5 2 1 . 5 2 1 . 4 8 1 . 5 1 2 . 3 2
6 2 6 1 . 9 1 1 . 8 5 1 . 2 5 2 . 6 0 2 . 2 6 2 . 0 0 2 . 3 7 2 . 1 3 1 . 8 3
6 3 6 3 . 0 2 2 . 9 5 1 . 9 6 2 . 8 3 1 . 4 3 1 . 8 5 2 . 6 3 2 . 1 2 1 . 8 4
6 4 6 2 . 3 8 2 . 3 2 2 . 6 7 2 . 4 7 2 . 7 0 2 . 4 7 2 . 3 2 2 . 0 6 2 . 4 5
S D 2 0 S O R 1 S D R 2 S D R 3 S D T 1 S D T 2 S D T 3
1 . 2 6 2 . 2 1 1 . 3 5 1 . 3 5 2 . 1 0 2 . 1 8 2 . 1 6
1 . 2 7 2 . 7 2 1 . 2 9 1 . 7 7 2 . 5 1 2 . 3 6 1 . 8 9
1 . 6 5 2 . 6 7 1 . 6 6 1 . 4 5 2 . 0 2 2 . 1 1 1 . 7 0
2 . 7 1 1 . 9 0 2 . 4 7 2 . 5 9 2 . 1 7 1 . 9 3 2 . 0 4
2 . 9 5 3 . 0 2 2 . 1 1 2 . 2 2 2 . 2 1 2 . 5 6 2 . 0 0
2 . 0 4 1 . 7 1 2 . 1 8 1 . 5 8 2 . 3 2 2 . 0 7 1 . 1 8
. 9 5 . 9 2 1 . 1 4 2 . 3 8 1 . 2 6 . 0 0 . 0 0
2 . 1 6 2 . 1 1 2 . 0 0 1 . 9 1 2 . 7 6 1 . 4 8 . 3 2
1 . 4 1 1 . 4 5 1 . 7 8 1 . 3 2 1 . 5 8 1 . 5 7 1 . 4 5
2 . 4 1 2 . 1 2 2 . 0 1 2 . 0 7 2 . 6 0 1 . 9 9 2 . 4 2
3 . 0 7 1 . 9 0 2 . 9 5 2 . 0 4 1 . 4 0 1 . 7 0 2 . 1 0
2 . 4 1 2 . 0 4 2 . 6 7 1 . 7 7 1 . 3 5 1 . 5 5 2 . 1 3
1 . 5 5 1 . 4 5 . 9 7 1 . 8 7 1 . 2 6 . 6 3 . 9 7
1 . 3 2 2 . 2 2 1 . 4 9 1 . 2 9 1 . 6 0 1 . 9 1 . 6 7
1 . 8 4 2 . 1 2 1 . 6 6 2 . 0 7 1 . 2 9 1 . 8 5 1 . 3 5
2 . 0 5 1 . 9 5 2 . 2 6 2 . 0 4 2 . 0 4 1 . 8 4 1 . 8 4
2 . 5 0 2 . 7 4 1 . 5 8 2 . 2 7 2 . 3 2 2 . 3 3 1 . 9 9
1 . 4 2 2 . 3 7 . 9 2 2 . 1 1 1 . 1 6 . 7 0 1 . 4 0
1 . 3 3 1 . 5 5 2 . 3 1 3 . 1 6 1 . 7 5 2 . 2 2 2 . 2 6
1 . 4 3 1 . 9 0 . 9 7 1 . 6 0 . 0 0 . 6 3 1 . 8 7
2 . 4 4 2 . 8 7 1 . 5 7 1 . 7 8 2 . 1 2 2 . 7 3 2 . 3 3
1 . 9 1 1 . 7 8 2 . 5 3 2 . 0 7 . 7 0 1 . 8 7 1 . 4 3
1 . 9 9 2 . 0 0 1 . 7 3 1 . 6 0 1 . 8 7 . 8 8 1 . 7 3
1 . 9 1 2 . 7 0 2 . 0 7 1 . 7 0 1 . 7 7 1 . 4 3 2 . 1 2
2 . 5 9 1 . 9 1 1 . 6 5 2 . 7 4 2 . 1 3 2 . 4 1 2 . 3 9
3 . 5 0 2 . 1 1 2 . 4 6 2 . 0 7 1 . 9 6 2 . 1 0 1 . 9 0
2 . 6 8 1 . 4 9 2 . 1 8 2 . 5 0 1 . 0 8 1 . 7 1 1 . 2 9
2 . 0 0 1 . 7 0 2 . 2 7 . 9 9 1 . 8 1 2 . 1 7 1 . 0 5
2 . 2 1 2 . 5 3 2 . 1 8 1 . 8 5 1 . 5 7 1 . 4 8 . 9 2
2 . 2 2 2 . 4 2 1 . 3 5 2 . 5 6 1 . 6 6 . 8 2 1 . 7 8
1 . 8 7 2 . 0 7 2 . 3 6 1 . 8 1 2 . 0 8 1 . 9 9 2 . 3 1
1 . 8 1 2 . 4 5 1 . 2 6 1 . 3 2 1 . 8 1 1 . 5 7 1 . 7 7
1 . 0 3 2 . 3 5 1 . 5 2 1 . 3 3 1 . 4 8 1 . 5 1 2 . 0 4
1 . 3 5 1 . 3 4 2 . 6 3 1 . 5 1 1 . 0 7 1 . 6 9 2 . 4 7
1 . 3 7 1 . 0 5 1 . 4 9 1 . 5 2 . 0 0 . 6 7 1 . 0 8
2 . 1 7 1 . 9 1 1 . 9 3 1 . 7 3 2 . 4 9 1 . 5 7 2 . 0 2
2 . 0 2 2 . 3 9 2 . 2 8 1 . 4 3 1 . 9 9 1 . 5 7 1 . 5 1
1 . 1 8 1 . 7 6 1 . 8 3 1 . 8 9 2 . 0 4 1 . 9 9 1 . 3 2
2 . 0 5 2 . 5 3 1 . 8 5 2 . 8 3 2 . 1 1 1 . 4 0 2 . 6 2
1 . 8 7 1 . 5 8 2 . 0 7 2 . 4 6 1 . 3 3 1 . 6 4 1 . 7 3
2 . 0 0 2 . 0 1 2 . 1 6 2 . 1 7 1 . 9 7 2 . 5 7 1 . 6 4
1 . 7 1 1 . 8 9 1 . 9 9 2 . 0 7 1 . 5 1 1 . 7 0 1 . 6 5
2 . 2 6 1 . 6 5 1 . 5 1 1 . 9 1 1 . 8 3 1 . 2 7 1 . 1 8
2 . 5 1 2 . 0 6 2 . 2 7 2 . 3 7 . 9 5 1 . 2 5 2 . 2 3
1 . 2 5 1 . 2 7 1 . 7 6 1 . 3 7 . 9 5 . 0 0 . 0 0
2 . 5 9 1 . 7 1 2 . 0 1 1 . 4 3 2 . 1 7 1 . 2 3 2 . 6 0
1 . 8 7 2 . 5 0 2 . 0 4 1 . 9 0 2 . 2 1 2 . 2 0 1 . 7 2
1 . 5 1 1 . 1 4 1 . 7 9 1 . 7 8 1 . 4 8 1 . 5 8 1 . 4 3
1 . 4 2 2 . 4 2 2 . 8 8 2 . 3 1 1 . 7 9 1 . 2 9 1 . 9 4
2 . 2 0 2 . 0 1 2 . 0 0 1 . 2 0 1 . 8 1 2 . 2 8 2 . 0 1
2 . 6 3 2 . 3 6 2 . 2 0 2 . 7 3 1 . 0 7 2 . 0 8 2 . 7 5
1 . 9 6 1 . 4 0 1 . 6 6 1 . 9 7 . 8 5 1 . 7 0 1 . 2 0
1 . 9 6 1 . 9 1 1 . 7 2 2 . 5 4 1 . 1 4 . 6 3 . 6 3
2 . 2 1 2 . 4 1 2 . 6 4 2 . 3 0 1 . 6 2 2 . 3 2 2 . 7 9




I D G R O U P S D 1 1 S D 1 2 8 D 1 3 S D 1 4 S D 1 5 S D 1 6 S D 1 7 S D 1 8 S D 1 9 S D 2 0 S D R 1 S D R 2 S D R 3 S D T 1 S D T 2 S D T 3
6 5 6 2 . 8 4 1 . 2 9 2 . 8 7 1 . 9 1 2 . 0 7 1 . 4 5 1 . 0 6 1 . 8 7 1 . 9 7 2 . 2 5 1 . 6 4 2 . 0 2 2 . 3 0 1 . 7 0 1 . 8 3 2 . 1 1
6 6 6 2 . 6 4 2 . 0 6 2 . 2 7 1 . 7 8 1 . 8 5 2 . 2 2 2 . 0 1 2 . 4 0 2 . 4 4 2 . 0 7 1 . 9 7 2 . 1 3 2 . 3 7 2 . 3 7 2 . 1 7 1 . 9 5
6 7 6 2 . 5 8 2 . 4 4 . 9 4 1 . 4 2 2 . 1 2 1 . 6 9 1 . 4 0 1 . 1 4 1 . 9 6 1 . 7 3 2 . 3 7 1 . 3 4 2 . 1 8 2 . 1 3 1 . 8 5 2 . 2 1
6 8 6 1 . 7 7 1 . 9 1 2 . 0 4 1 . 4 3 1 . 8 1 2 . 0 4 2 . 1 3 1 . 4 9 1 . 3 3 1 . 3 4 2 . 1 8 1 . 4 9 1 . 4 0 . 8 4 . 4 8 1 . 3 3
6 9 6 1 . 2 9 2 . 0 6 1 . 6 3 2 . 5 3 2 . 1 8 1 . 7 5 1 . 5 1 1 . 5 8 2 . 2 1 2 . 1 0 2 . 0 5 2 . 3 3 2 . 2 8 2 . 0 7 1 . 8 4 2 . 1 5
00vO
T a b l e  J . 2  M e a n m o v e m e n t p a t t e r n  d a t a f o r  t r i a l b l o c k s .
I D G R O U P M l M 2 M 3 M 4 M 5 M 6 M 7 M S M 9
1 0 1 5 . 0 0 5 . 0 0 5 . 5 0 5 . 0 0 5 . 5 0 6 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0
1 1 1 6 . 0 0 6 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 5 . 0 0 5 . 5 0
1 2 1 4 . 5 0 4 . 5 0 4 . 5 0 5 . 0 0 5 . 0 0 6 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0
1 3 1 5 . 0 0 6 . 0 0 6 . 0 0 5 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
1 4 1 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0
1 5 1 5 . 0 0 6 . 0 0 5 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
1 6 1 5 . 5 0 5 . 5 0 6 . 0 0 5 . 5 0 5 . 5 0 5 . 5 0 5 . 5 0 5 . 5 0 5 . 0 0
1 7 1 4 . 0 0 5 . 0 0 4 . 5 0 4 . 5 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 4 . 0 0
1 8 1 5 . 5 0 5 . 5 0 5 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
1 9 1 4 . 5 0 4 . 5 0 5 . 0 0 4 . 5 0 5 . 0 0 6 . 0 0 6 . 5 0 6 . 0 0 6 . 5 0
2 0 2 5 . 0 0 4 . 5 0 5 . 0 0 5 . 0 0 6 . 0 0 6 . 0 0 5 . 5 0 5 . 0 0 5 . 0 0
2 1 2 6 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 6 . 5 0
2 2 2 5 . 0 0 5 . 0 0 6 . 0 0 6 . 5 0 6 . 0 0 5 . 0 0 6 . 0 0 6 . 0 0 5 . 5 0
2 3 2 4 . 5 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
2 4 2 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
2 5 2 5 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 5 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0
2 6 2 4 . 5 0 3 . 0 0 5 . 0 0 5 . 5 0 4 . 0 0 4 . 5 0 7 . 0 0 6 . 5 0 5 . 5 0
2 7 2 4 . 5 0 4 . 0 0 5 . 0 0 5 . 0 0 5 . 5 0 5 . 5 0 6 . 5 0 7 . 0 0 6 . 0 0
2 8 2 5 . 0 0 6 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 5 . 5 0 6 . 0 0 6 . 0 0
2 9 2 3 . 0 0 3 . 0 0 3 . 0 0 3 . 0 0 3 . 0 0 2 . 5 0 4 . 0 0 4 . 0 0 3 . 0 0
3 0 3 7 . 0 0 7  . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0
3 1 3 5 . 0 0 5 . 0 0 5 . 5 0 6 . 0 0 6 . 5 0 5 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
3 2 3 5 . 0 0 5 . 0 0 6 . 0 0 6 . 0 0 5 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0 7 . 0 0
3 3 3 5 . 5 0 6 . 5 0 5 . 5 0 6 . 0 0 6 . 0 0 5 . 0 0 6 . 0 0 5 . 5 0 5 . 5 0
3 4 3 4 . 5 0 5 . 0 0 5 . 0 0 4 . 5 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
3 5 3 4 . 5 0 5 . 0 0 5 . 5 0 6 . 0 0 5 . 5 0 5 . 0 0 6 . 5 0 5 . 0 0 6 . 0 0
3  6 3 5 . 0 0 5  . 0 0 5 . 5 0 5 . 5 0 5 . 5 0 5 . 0 0 5 . 0 0 5 . 5 0 5 . 5 0
3 7 3 6 . 5 0 7 . 0 0 7 . 0 0 6 . 5 0 6 . 5 0 6 . 5 0 6 . 0 0 6 . 5 0 6 . 5 0
3 8 3 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0
3 9 3 4 . 0 0 5 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0
4 0 4 5 . 5 0 5 . 0 0 6 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0
4 1 4 6 . 0 0 6 . 0 0 6 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 5 . 5 0 5 . 5 0 5 . 0 0
4 2 4 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0 7 . 0 0
4 3 4 5 . 5 0 6 . 5 0 6 . 0 0 6 . 5 0 7 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 5 0
4 4 4 4 . 5 0 5 . 0 0 5 . 5 0 6 . 0 0 5 . 5 0 5 . 5 0 6 . 0 0 5 . 0 0 6 . 0 0
4 5 4 6 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0
4 6 4 5 . 5 0 5 . 5 0 6 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 5 0
4 7 4 5 . 0 0 5 . 5 0 5 . 5 0 5 . 5 0 5 . 5 0 6 . 0 0 6 . 0 0 7 . 0 0 7 . 0 0
4 8 4 5 . 0 0 5 . 5 0 6 . 5 0 6 . 5 0 7 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 5 . 5 0
4 9 4 4 . 5 0 5 . 0 0 5 . 0 0 5 . 5 0 5 . 5 0 6 . 5 0 5 . 5 0 6 . 0 0 5 . 0 0
5 0 5 4 . 0 0 5 . 5 0 5 . 0 0 4 . 5 0 5 . 0 0 4 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
5 1 5 5 . 0 0 6 . 0 0 5 . 5 0 5 . 0 0 5 . 0 0 5 . 0 0 4 . 5 0 5 . 0 0 5 . 0 0
5 2 5 6 . 0 0 6 . 5 0 6 . 0 0 6 . 5 0 6 . 5 0 6 . 5 0 6 . 0 0 6 . 5 0 6 . 5 0
5 3 5 4 . 5 0 4 . 0 0 4 . 0 0 4 . 5 0 4 . 5 0 4 . 0 0 5 . 0 0 6 . 0 0 6 . 0 0
5 4 5 3 . 5 0 4 . 5 0 4 . 0 0 3 . 5 0 4 . 5 0 6 . 0 0 5 . 0 0 5 . 0 0 6 . 0 0
5 5 5 5 . 0 0 6 . 5 0 6 . 0 0 5 . 5 0 7 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0 7 . 0 0
5 6 5 6 . 5 0 6 . 5 0 7 . 0 0 6 . 5 0 6 . 0 0 7 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0
5 7 5 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0
5 8 5 5 . 0 0 5 . 5 0 5 . 0 0 5 . 0 0 5 . 0 0 6 . 0 0 6 . 0 0 5 . 5 0 6 . 0 0
5 9 5 5 . 0 0 4 . 0 0 5 . 0 0 5 . 5 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0
6 0 6 6 . 0 0 6 . 0 0 6 . 0 0 7 . 0 0 7 . 0 0 6 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0
M 1 0 M i l M 1 2
5 . 0 0 6 . 0 0 5 . 0 0
6 . 5 0 5 . 5 0 5 . 5 0
7 . 0 0 6 . 0 0 6 . 0 0
6 . 5 0 6 . 0 0 5 . 0 0
4 . 0 0 4 . 0 0 4 . 0 0
6 . 0 0 5 . 5 0 6 . 0 0
6 . 0 0 5 . 0 0 5 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0
6 . 0 0 6 . 0 0 5 . 5 0
6 . 0 0 5 . 5 0 6 . 0 0
5 . 0 0 4 . 0 0 4 . 5 0
6 . 0 0 6 . 0 0 6 . 0 0
6 . 0 0 6 . 0 0 7 . 0 0
5 . 0 0 4 . 0 0 4 . 0 0
6 . 0 0 6 . 0 0 6 . 0 0
6 . 0 0 6 . 0 0 5 . 0 0
6 . 0 0 5 . 5 0 6 . 0 0
6 . 5 0 5 . 5 0 6 . 0 0
6 . 0 0 6 . 0 0 6 . 0 0
3 . 5 0 4 . 0 0 4 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0
6 . 5 0 6 . 5 0 6 . 0 0
7 . 0 0 6 . 5 0 7 . 0 0
5 . 0 0 5 . 5 0 6 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0
7 . 0 0 6 . 0 0 5 . 5 0
5 . 0 0 5 . 0 0 5 . 5 0
6 . 5 0 5 . 0 0 6 . 0 0
4 . 0 0 4 . 0 0 4 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0
6 . 5 0 6 . 5 0 6 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0
7 . 0 0 6 . 0 0 6 . 5 0
6 . 0 0 5 . 0 0 6 . 0 0
7 . 0 0 6 . 5 0 7 . 0 0
6 . 5 0 6 . 0 0 6 . 0 0
7 . 0 0 6 . 5 0 7 . 0 0
6 . 0 0 5 . 5 0 6 . 5 0
5 . 5 0 5 . 0 0 5 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0
6 . 5 0 6 . 0 0 6 . 5 0
6 . 0 0 6 . 0 0 6 . 0 0
6 . 5 0 6 . 0 0 6 . 5 0
6 . 0 0 7 . 0 0 7 . 0 0
6 . 5 0 5 . 5 0 6 . 0 0
6 . 5 0 7 . 0 0 7 . 0 0
6 . 0 0 6 . 0 0 5 . 5 0
5 . 0 0 4 . 5 0 5 . 0 0
6 . 5 0 7 . 0 0 7 . 0 0
M 1 3 M l  4 M 1 5
6 . 0 0 6 . 0 0 6 . 0 0
6 . 5 0 7 . 0 0 6 . 5 0
6 . 5 0 7 . 0 0 7 . 0 0
5 . 0 0 6 . 0 0 5 . 5 0
5 . 0 0 5 . 0 0 4 . 0 0
6 . 0 0 6 . 0 0 6 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0
5 . 5 0 6 . 0 0 6 . 0 0
5 . 5 0 5 . 0 0 6 . 0 0
6 . 0 0 6 . 0 0 6 . 0 0
5 . 0 0 5 . 0 0 4 . 5 0
6 . 0 0 6 . 0 0 6 . 5 0
6 . 5 0 7 . 0 0 6 . 5 0
4 . 5 0 4 . 0 0 4 . 5 0
6 . 0 0 6 . 0 0 6 . 0 0
6 . 0 0 7 . 0 0 6 . 5 0
6 . 0 0 6 . 5 0 7 . 0 0
6 . 5 0 5 . 5 0 6 . 5 0
6 . 0 0 6 . 0 0 6 . 0 0
4 . 0 0 3 . 5 0 4 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0
7 . 0 0 6 . 5 0 6 . 0 0
7 . 0 0 6 . 0 0 6 . 0 0
5 . 0 0 5 . 5 0 6 . 0 0
5 . 0 0 6 . 0 0 5 . 5 0
5 . 0 0 5 . 0 0 5 . 0 0
6 . 0 0 7 . 0 0 6 . 5 0
4 . 0 0 4 . 0 0 4 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0
6 . 0 0 7 . 0 0 7 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0
6 . 5 0 7 . 0 0 6 . 0 0
5 . 5 0 6 . 0 0 6 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0
6 . 5 0 6 . 0 0 6 . 0 0
6 . 5 0 7 . 0 0 7 . 0 0
6 . 5 0 6 . 5 0 6 . 5 0
5 . 0 0 6 . 0 0 6 . 5 0
5 . 0 0 5 . 0 0 5 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0
6 . 0 0 6 . 5 0 7 . 0 0
6 . 0 0 6 . 0 0 6 . 0 0
6 . 5 0 6 . 5 0 6 . 0 0
6 . 5 0 7 . 0 0 7 . 0 0
6 . 0 0 6 . 5 0 6 . 0 0
7 . 0 0 6 . 5 0 6 . 0 0
6 . 0 0 6 . 0 0 7 . 0 0
5 . 5 0 6 . 0 0 5 . 5 0
7 . 0 0 7 . 0 0 7 . 0 0
M l  6 M 1 7 M l  8
6 . 0 0 6 . 0 0 6 . 0 0
6 . 0 0 6 . 0 0 5 . 0 0
7 . 0 0 6 . 0 0 7 . 0 0
5 . 5 0 6 . 5 0 7 . 0 0
5 . 0 0 4 . 5 0 5 . 0 0
5 . 5 0 6 . 0 0 6 . 0 0
5 . 0 0 5 . 5 0 5 . 0 0
5 . 0 0 6 . 0 0 6 . 0 0
5 . 0 0 6 . 0 0 5 . 5 0
5 . 5 0 5 . 0 0 6 . 0 0
5 . 0 0 5 . 0 0 4 . 5 0
7 . 0 0 7 . 0 0 6 . 5 0
6 . 0 0 6 . 0 0 6 . 0 0
5 . 0 0 5 . 0 0 4 . 5 0
6 . 0 0 6 . 0 0 6 . 0 0
6 . 5 0 6 . 0 0 6 . 5 0
6 . 5 0 6 . 0 0 7 . 0 0
5 . 5 0 6 . 0 0 6 . 0 0
6 . 0 0 5 . 5 0 6 . 0 0
4 . 0 0 4 . 0 0 4 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0
6 . 0 0 6 . 0 0 6 . 0 0
6 . 0 0 6 . 0 0 6 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0
6 . 0 0 6 . 5 0 6 . 5 0
5 . 0 0 5 . 5 0 5 . 0 0
6 . 5 0 6 . 5 0 6 . 5 0
4 . 0 0 4 . 0 0 4 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0
5 . 0 0 5 . 0 0 5 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0
6 . 0 0 6 . 0 0 6 . 5 0
5 . 0 0 5 . 5 0 6 . 0 0
7 . 0 0 6 . 5 0 7 . 0 0
7 . 0 0 6 . 5 0 7 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0
6 . 0 0 5 . 5 0 5 . 0 0
6 . 0 0 5 . 0 0 5 . 5 0
5 . 0 0 5 . 0 0 5 . 5 0
5 . 0 0 4 . 5 0 5 . 0 0
7 . 0 0 6 . 5 0 6 . 0 0
6 . 0 0 6 . 0 0 6 . 5 0
5 . 5 0 6 . 5 0 6 . 0 0
7 . 0 0 7 . 0 0 6 . 0 0
6 . 5 0 6 . 0 0 6 . 0 0
5 . 5 0 5 . 5 0 6 . 0 0
6 . 0 0 7 . 0 0 7 . 0 0
5 . 0 0 5 . 5 0 6 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0
'Co
Table J.2 (continued)
I D G R O U P M l M 2 M 3 M 4 M 5 M 6 M 7 M 8 M 9
6 1 6 7 . 0 0 7 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 5 0 6 . 0 0
6 2 6 5 . 5 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 6 . 5 0 6 . 0 0
6 3 6 6 . 5 0 7 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0
6 4 6 7 . 0 0 7 . 0 0 7 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0
6 5 6 5 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0 6 . 5 0
6 6 6 5 . 0 0 6 . 5 0 6 . 5 0 6 . 5 0 6 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0
6 7 6 6 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0
6 8 6 4 . 0 0 4 . 5 0 5 . 0 0 5 . 5 0 5 . 0 0 6 . 0 0 6 . 0 0 6 . 5 0 7 . 0 0
6 9 6 6 . 0 0 5 . 5 0 6 . 5 0 7 . 0 0 6 . 5 0 6 . 5 0 7 . 0 0 7 . 0 0 7 . 0 0
M 1 0 M i l M 1 2 M 1 3 M l  4 M l  5 M 1 6 M l  7 M l  8
6 . 0 0 7 . 0 0 7 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0 6 . 5 0 6 . 0 0 6 . 5 0
7 . 0 0 6 . 0 0 6 . 5 0 6 . 0 0 5 . 5 0 6 . 0 0 6 . 5 0 6 . 0 0 6 . 5 0
7 . 0 0 6 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0
6 . 5 0 6 . 5 0 7 . 0 0 6 . 0 0 7 . 0 0 7 . 0 0 6 . 0 0 6 . 5 0 6 . 5 0
6 . 5 0 6 . 0 0 6 . 5 0 6 . 0 0 6 . 5 0 6 . 0 0 5 . 5 0 6 . 0 0 6 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0 6 . 5 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 6 . 5 0
7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 6 . 5 0 6 . 5 0 6 . 0 0
7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0
Table J.2 (continued)
I D G R O O P M l  9 M 2 0 M R 1 M R 2 M R 3 M T 1 M T 2 M T 3 M S D 1
1 0 1 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 . 0 0
1 1 1 5 . 5 0 6 . 0 0 6 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 . 0 0
1 2 1 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 . 7 1
1 3 1 6 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 5 0 6 . 0 0 7 . 0 0 . 0 0
1 4 1 5 . 0 0 5 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 6 . 0 0 5 . 5 0 5 . 0 0 . 0 0
1 5 1 6 . 0 0 7 . 0 0 5 . 0 0 6 . 0 0 5 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 . 0 0
1 6 1 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 . 7 1
1 7 1 6 . 0 0 5 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 5 . 5 0 5 . 5 0 6 . 0 0 . 0 0
1 3 1 5 . 0 0 5 . 5 0 5 . 5 0 5 . 0 0 5 . 5 0 5 . 5 0 5 . 5 0 5 . 5 0 . 7 1
1 9 1 6 . 0 0 6 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 . 7 1
2 0 2 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 . 0 0
2 1 2 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 5 . 5 0 5 . 0 0 . 0 0
2 2 2 5 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 5 . 5 0 5 . 0 0 5 . 0 0 5 . 0 0 . 0 0
2 3 2 4 . 5 0 5 . 0 0 4 . 0 0 4 . 5 0 5 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 . 7 1
2 4 2 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 . 0 0
2 5 2 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 . 7 1
2 6 2 7 . 0 0 6 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 . 7 1
2 7 2 6 . 0 0 6 . 0 0 5 . 5 0 5 . 5 0 5 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 . 7 1
2 8 2 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 5 . 5 0 6 . 0 0 6 . 0 0 . 0 0
2 9 2 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 . 0 0 . 7 1 . 0 0
3 0 3 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 . 0 0
3 1 3 7 . 0 0 7 . 0 0 6 . 5 0 6 . 0 0 6 . 0 0 6 . 5 0 6 . 0 0 6 . 0 0 . 0 0
3 2 3 5 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 5 . 5 0 6 . 0 0 . 0 0
3 3 3 6 . 0 0 6 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 . 7 1
3 4 3 5 . 5 0 5 . 5 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 4 . 5 0 5 . 0 0 . 7 1
3 5 3 7 . 0 0 6 . 0 0 6 . 0 0 5 . 5 0 5 . 0 0 5 . 0 0 4 . 5 0 4 . 0 0 . 7 1
3 6 3 5 . 5 0 6 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 . 0 0
3 7 3 7 . 0 0 7 . 0 0 6 . 5 0 6 . 0 0 6 . 5 0 6 . 5 0 6 . 5 0 7 . 0 0 . 7 1
3 8 3 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 0 . 0 0
3 9 3 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 . 0 0
4 0 4 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 . 7 1
4 1 4 5 . 0 0 5 . 0 0 5 . 0 0 4 . 5 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 . 0 0
4 2 4 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 . 0 0
4 3 4 6 . 0 0 7 . 0 0 6 . 5 0 6 . 5 0 6 . 5 0 5 . 5 0 6 . 5 0 6 . 5 0 . 7 1
4 4 4 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 . 7 1
4 5 4 7 . 0 0 7 . 0 0 6 . 5 0 6 . 5 0 6 . 5 0 6 . 5 0 6 . 5 0 6 . 5 0 . 7 1
4 6 4 7 . 0 0 7 . 0 0 7 . 0 0 6 . 5 0 7 . 0 0 6 . 0 0 7 . 0 0 7 . 0 0 . 7 1
4 7 4 7 . 0 0 7 . 0 0 6 . 5 0 6 . 5 0 6 . 5 0 6 . 0 0 6 . 5 0 7 . 0 0 . 0 0
4 8 4 5 . 5 0 5 . 5 0 5 . 5 0 5 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 . 0 0
4 9 4 5 . 0 0 6 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 . 7 1
5 0 5 4 . 5 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 . 0 0
5 1 5 4 . 0 0 4 . 5 0 5 . 0 0 5 . 0 0 4 . 5 0 5 . 0 0 5 . 0 0 4 . 0 0 1 . 4 1
5 2 5 6 . 0 0 6 . 5 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 . 0 0
5 3 5 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 . 7 1
5 4 5 6 . 5 0 6 . 5 0 6 . 0 0 6 . 5 0 6 . 5 0 6 . 5 0 6 . 5 0 6 . 5 0 . 7 1
5 5 5 6 . 5 0 6 . 5 0 7 . 0 0 7 . 0 0 7 . 0 0 6 . 5 0 6 . 5 0 6 . 5 0 . 0 0
5 6 5 7 . 0 0 6 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 . 7 1
5 7 5 6 . 0 0 6 . 0 0 6 . 0 0 6 . 5 0 6 . 5 0 7 . 0 0 7 . 0 0 7 . 0 0 . 0 0
5 8 5 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 . 0 0
5 9 5 5 . 0 0 6 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 5 . 0 0 4 . 5 0 . 0 0
6 0 6 7 . 0 0 7 . 0 0 6 . 5 0 6 . 5 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 . 0 0
6 1 6 6 . 5 0 6 . 0 0 5 . 0 0 5 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 5 . 0 0 . 0 0
6 2 6 6 . 5 0 6 . 5 0 6 . 5 0 6 . 5 0 6 . 5 0 7 . 0 0 6 . 5 0 6 . 0 0 . 7 1
M S D 2 M S D 3 M S D 4
. 0 0 . 7 1 . 0 0
. 7 1 1 . 4 1 . 0 0
. 7 1 . 7 1 1 . 4 1
. 0 0 . 0 0 . 7 1
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 7 1 . 0 0 . 7 1
. 0 0 . 7 1 . 7 1
. 7 1 . 7 1 . 0 0
. 7 1 . 0 0 . 7 1
. 7 1 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
1 . 4 1 . 0 0 . 7 1
. 0 0 . 0 0 . 0 0
. 7 1 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 7 1 . 0 0
. 0 0 1 . 4 1 . 0 0
. 7 1 . 7 1 . 0 0
. 0 0 . 0 0 . 7 1
. 0 0 . 7 1 . 0 0
. 0 0 . 7 1 . 7 1
. 0 0 . 0 0 . 7 1
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
1 . 4 1 . 0 0 . 7 1
. 0 0 . 7 1 . 0 0
. 0 0 . 0 0 . 0 0
. 7 1 . 0 0 . 7 1
. 0 0 . 7 1 . 0 0
. 0 0 . 0 0 . 0 0
. 7 1 . 7 1 . 0 0
. 7 1 . 7 1 . 7 1
. 7 1 . 7 1 . 7 1
. 0 0 . 0 0 . 7 1
. 7 1 . 0 0 . 7 1
. 0 0 . 7 1 . 0 0
. 7 1 . 0 0 . 7 1
. 0 0 . 0 0 . 7 1
. 7 1 . 0 0 . 7 1
. 7 1 . 0 0 . 7 1
. 7 1 . 0 0 . 7 1
. 0 0 . 0 0 . 0 0
. 7 1 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 1 . 4 1
. 0 0 . 0 0 . 0 0
M S D 5 M S D 6 M S D 7
. 7 1 . 7 1 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 7 1 . 7 1 . 7 1
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1
. 0 0 . 0 0 . 7 1
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 1 . 4 1
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 7 1 . 0 0
. 0 0 . 7 1 . 0 0
. 7 1 . 7 1 . 7 1
. 0 0 . 0 0 . 7 1
. 0 0 . 7 1 . 0 0
. 0 0 . 0 0 . 0 0
. 7 1 . 0 0 . 0 0
. 0 0 . 7 1 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 7 1 . 0 0 . 7 1
. 7 1 . 0 0 . 0 0
. 7 1 . 7 1 1 . 4 1
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1
. 0 0 . 7 1 . 0 0
. 0 0 . 0 0 . 0 0
. 7 1 . 7 1 . 0 0
. 7 1 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 7 1 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 7 1 . 7 1 . 7 1
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1
. 7 1 . 7 1 . 0 0
. 7 1 . 0 0 . 0 0
. 7 1 1 . 4 1 1 . 4 1
. 0 0 . 7 1 . 0 0
. 0 0 . 0 0 . 7 1
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
M S D 8 M S D 9 M S D 1 0
. 0 0 . 0 0 . 0 0
. 0 0 . 7 1 . 7 1
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 7 1 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 7 1 . 0 0
1 . 4 1 . 0 0 . 0 0
. 0 0 . 7 1 . 0 0
. 0 0 . 7 1 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 7 1 . 7 1 . 0 0
. 0 0 1 . 4 1 . 7 1
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1
. 0 0 . 0 0 . 0 0
. 7 1 . 7 1 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 7 1 . 7 1 . 0 0
. 7 1 . 7 1 . 7 1
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1
. 7 1 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 7 1 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 7 1 . 7 1
. 0 0 . 0 0 . 0 0
. 0 0 . 7 1 . 0 0
. 0 0 . 0 0 . 7 1
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 7 1 . 7 1 . 7 1
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1
. 0 0 . 0 0 . 7 1
. 7 1 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1
. 7 1 . 0 0 . 0 0
. 7 1 . 0 0 . 0 0
V Oto
Table J.2 (continued)
I D G R O U P M l  9 M 2 0 M R 1 M R 2 M K 3 M T 1 M T 2 M T 3 M S D 1 M S D 2 M S D 3 M S D 4 M S D 5 M S D 6 M S D 7 M S D 8 M S D 9 M S D 1 0
€ 3 6 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 . 7 1 . 0 0 . 7 1 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
6 4 6 6 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 . 0 0 . 0 0 . 0 0 . 7 1 . 0 0 . 0 0 . 7 1 . 0 0 . 0 0 . 7 1
6 5 6 6 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 6 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 7 1 . 0 0 . 0 0 . 7 1 . 7 1
6 6 6 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 . 0 0 . 7 1 . 7 1 . 7 1 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
6 7 6 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 . 0 0 . 7 1 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
6 6 6 6 . 0 0 6 . 0 0 6 . 0 0 7 . 0 0 6 . 5 0 6 . 0 0 6 . 0 0 6 . 0 0 . 0 0 . 7 1 . 0 0 . 7 1 . 0 0 . 0 0 . 0 0 . 7 1 . 0 0 . 0 0
6 9 6 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 7 . 0 0 . 0 0 . 7 1 . 7 1 . 0 0 . 7 1 . 7 1 . 0 0 . 0 0 . 0 0 . 0 0
V O
Table J.2 (continued)
I D G R O U P M S D 1 1 K S D 1 2 M 5 D 1 3 M S D 1 4
1 0 1 . 0 0 . 0 0 . 0 0 . 0 0
1 1 1 . 7 1 . 7 1 . 7 1 . 0 0
1 2 1 . 0 0 . 0 0 . 7 1 . 0 0
1 3 1 . 0 0 . 0 0 . 0 0 . 0 0
1 4 1 . 0 0 . 0 0 . 0 0 . 0 0
1 5 1 . 7 1 . 0 0 . 0 0 . 0 0
1 6 1 . 0 0 . 0 0 . 0 0 . 0 0
1 7 1 . 0 0 . 0 0 . 7 1 . 0 0
1 8 1 . 0 0 . 7 1 . 7 1 . 0 0
1 9 1 . 7 1 . 0 0 . 0 0 . 0 0
2 0 2 . 0 0 . 7 1 . 0 0 . 0 0
2 1 2 . 0 0 . 0 0 . 0 0 . 0 0
2 2 2 . 0 0 . 0 0 . 7 1 . 0 0
2 3 2 . 0 0 . 0 0 . 7 1 . 0 0
2 4 2 . 0 0 . 0 0 . 0 0 . 0 0
2 5 2 . 0 0 . 0 0 . 0 0 . 0 0
2 6 2 . 7 1 . 0 0 . 0 0 . 7 1
2 7 2 . 7 1 . 0 0 . 7 1 . 7 1
2 8 2 . 0 0 . 0 0 . 0 0 . 0 0
2 9 2 . 0 0 . 0 0 . 0 0 . 7 1
3 0 3 . 0 0 . 0 0 . 0 0 . 0 0
3 1 3 . 7 1 . 0 0 . 0 0 . 0 0
3 2 3 . 7 1 . 0 0 . 0 0 . 7 1
3 3 3 . 7 1 . 0 0 . 0 0 . 0 0
3 4 3 . 0 0 . 0 0 . 0 0 . 7 1
3 5 3 . 0 0 . 7 1 . 0 0 . 0 0
3 6 3 . 0 0 . 7 1 . 0 0 . 0 0
3 7 3 . 0 0 1 . 4 1 . 0 0 . 0 0
3 8 3 . 0 0 . 0 0 . 0 0 . 0 0
3 9 3 . 0 0 . 0 0 . 0 0 . 0 0
4 0 4 . 7 1 . 0 0 . 0 0 . 0 0
4 1 4 . 0 0 . 0 0 . 0 0 . 0 0
4 2 4 . 0 0 . 0 0 . 0 0 . 0 0
4 3 4 . 0 0 . 7 1 . 7 1 . 0 0
4 4 4 . 0 0 . 0 0 . 7 1 . 0 0
4 5 4 . 7 1 . 0 0 . 0 0 . 0 0
4 6 4 . 0 0 . 0 0 . 7 1 . 0 0
4 7 4 . 7 1 . 0 0 . 7 1 . 0 0
4 8 4 . 7 1 . 7 1 . 7 1 . 7 1
4 9 4 . 0 0 . 0 0 . 0 0 . 0 0
5 0 5 . 0 0 . 0 0 . 0 0 . 0 0
5 1 5 . 0 0 . 0 0 . 0 0 . 0 0
5 2 5 . 0 0 . 7 1 . 0 0 . 7 1
5 3 5 . 0 0 . 0 0 . 0 0 . 0 0
5 4 5 . 0 0 . 7 1 . 7 1 . 7 1
5 5 5 . 0 0 . 0 0 . 7 1 . 0 0
5 6 5 . 7 1 . 0 0 . 0 0 . 7 1
5 7 5 . 0 0 . 0 0 . 0 0 . 7 1
5 8 5 . 0 0 . 7 1 . 0 0 . 0 0
5 9 5 . 7 1 . 0 0 . 7 1 . 0 0
6 0 6 . 0 0 . 0 0 . 0 0 . 0 0
6 1 6 . 0 0 . 0 0 . 7 1 . 0 0
6 2 6 . 0 0 . 7 1 . 0 0 . 7 1
6 3 6 . 0 0 . 0 0 . 0 0 . 0 0
6 4 6 . 7 1 . 0 0 . 0 0 . 0 0
M S D 1 5 M S B  1 6 M S D 1 7 M S D 1 8 M S D 1 9
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 7 1 . 0 0 . 0 0 . 0 0 . 7 1
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 7 1 . 7 1 . 7 1 . 0 0 . 7 1
. 0 0 . 0 0 . 7 1 . 0 0 . 0 0
. 0 0 . 7 1 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 7 1 . 0 0
. 0 0 . 7 1 . 0 0 . 0 0 . 0 0
. 7 1 . 0 0 . 0 0 . 7 1 . 0 0
. 7 1 . 0 0 . 0 0 . 7 1 . 0 0
. 7 1 . 0 0 . 0 0 . 0 0 . 7 1
. 7 1 . 0 0 . 0 0 . 7 1 . 7 1
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 7 1 . 7 1 . 0 0 . 7 1 . 0 0
. 0 0 . 7 1 . 0 0 . 0 0 . 0 0
. 7 1 . 7 1 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 7 1
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 7 1
. 7 1 1 . 4 1 . 7 1 . 7 1 . 0 0
. 0 0 . 0 0 . 7 1 . 0 0 . 7 1
. 7 1 . 7 1 . 7 1 . 7 1 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 7 1 . 0 0
. 0 0 . 0 0 . 7 1 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 7 1 . 0 0 . 7 1 . 0 0 . 7 1
. 7 1 . 0 0 . 0 0 . 7 1 . 0 0
. 0 0 . 0 0 . 0 0 . 7 1 . 7 1
. 0 0 . 0 0 . 7 1 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 7 1 . 0 0
1 . 4 1 . 7 1 . 7 1 . 0 0 . 7 1
. 0 0 . 0 0 . 0 0 . 0 0 . 7 1
. 0 0 . 7 1 . 0 0 . 0 0 . 0 0
. 0 0 . 7 1 . 7 1 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 7 1 . 0 0 . 7 1 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 7 1 . 0 0 . 7 1 . 7 1
. 0 0 . 7 1 1 . 4 1 . 7 1 . 7 1
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1 . 7 1 . 7 1
M S D 2 0 M S D R 1 M S D R 2 M S D R 3 M S D T 1 M 5 D T 2 M S D T 3
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 7 1 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 7 1 . 0 0
. 0 0 . 0 0 . 0 0 . 7 1 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 7 1 . 0 0 . 0 0 . 0 0 . 7 1 . 7 1 . 0 0
. 7 1 . 7 1 . 0 0 . 7 1 . 7 1 . 7 1 . 7 1
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 7 1 . 0 0
. 0 0 . 0 0 . 0 0 . 7 1 1 . 4 1 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 7 1 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 7 1 . 7 1 . 7 1 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 7 1 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 7 1 . 0 0 . 0 0 . 7 1 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 7 1 . 0 0
. 7 1 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 7 1 . 0 0 . 0 0 . 0 0 . 0 0 . 7 1 . 0 0
. 0 0 . 0 0 . 7 1 . 0 0 . 0 0 . 7 1 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 7 1 . 0 0 . 7 1 . 7 1 . 7 1 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 7 1 . 7 1 . 7 1 . 7 1 . 7 1 . 7 1
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 7 1 . 7 1 . 7 1 . 7 1 . 7 1 . 7 1
. 0 0 . 0 0 . 7 1 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 7 1 . 7 1 . 7 1 . 0 0 . 7 1 . 0 0
. 7 1 . 7 1 . 7 1 . 0 0 . 0 0 . 0 0 . 0 0
. 7 1 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 7 1 . 0 0 . 0 0 . 7 1 . 0 0 . 0 0 . 0 0
. 7 1 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 7 1 1 . 4 1 . 7 1 . 7 1 . 7 1 . 7 1 . 7 1
. 7 1 . 0 0 . 0 0 . 0 0 . 7 1 . 7 1 . 7 1
. 7 1 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1 . 7 1 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 7 1
. 0 0 . 7 1 . 7 1 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 7 1 . 0 0 . 0 0 . 0 0 . 0 0
. 7 1 . 7 1 . 7 1 . 7 1 . 0 0 . 7 1 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
Table J.2 (continued)
I D G R O U P M S D 1 1 M S D 1 2 M S D 1 3 M S D 1 4 M S D 1 5 M S D 1 6 M S D 1 7
6 5 6 . 0 0 . 7 1 . 0 0 . 7 1 . 0 0 . 7 1 . 0 0
6 6 6 . 0 0 . 0 0 . 7 1 . 0 0 . 0 0 . 0 0 . 0 0
6 7 6 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
6 8 6 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 7 1 . 7 1
6 9 6 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
M S D 1 8 M S D 1 9 M S D 2 0 H S D R 1 M S D R 2 M S D R 3 H S D T 1 M S D T 2 M S D T 3. 0 0. 0 0 . 7 1 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 7 1 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 7 1 . 0 0 . 0 0 .  0 0
. 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
v©Ln
196
Table J.3 ANOVA table for accuracy scores during acquisition.Source of Variation SS DF MS F Sig of FWITHIN CELLS 58540.69 54 1084.09PRECOND 184.08 1 184.08 .17 .682POSTCOND 2403.72 2 1201.86 1.11 .337PRECOND BY POSTCOND 380.79 2 190.40 .18 .839
Table J .4 ANOVA table for accuracy scores during acquisition.
Source of Variation SS DF MS F Sig of FWITHIN CELLS 24836.27 162 153.31
DAYS 19153.31 3 6384.44 41.64 .000
PRECOND BY DAYS 95.34 3 31.78 .21 .891POSTCOND BY DAYS 662.20 6 110.37 .72 .634PRECOND BY POSTCOND 345.18 6 57.53 .38 .894
BY DAYS
Table J.5 ANOVA table for accuracy scores during acquisition.
Source of Variation SS DF MS F Sig of F
WITHIN CELLS 15382.81 216 71.22
BLOCKS 9526.83 4 2381.71 33.44 .000
PRECOND BY BLOCKS 199.81 4 49.95 .70 .592
POSTCOND BY BLOCKS 412.14 8 51.52 .72 .671
PRECOND BY POSTCOND 626.72 8 78.34 1.10 .364
BY BLOCKS
Table J .6 ANOVA table for accuracy scores during acquisition.
Source of Variation SS DF MS F Sig of F
WITHIN CELLS 35553.43 648 54.87
DAYS BY BLOCKS 1481.88 12 123.49 2.25 .009
PRECOND BY DAYS BY B 876.40 12 73.03 1.33 .196
LOCKS
POSTCOND BY DAYS BY 1033.61 24 43.07 .78 .758
BLOCKS
PRECOND BY POSTCOND 1042.38 24 43.43 .79 .750
BY DAYS BY BLOCKS
Table J.7 ANOVA table for accuracy scores during retention.
Source of Variation SS DF MS F Sig of FWITHIN CELLS 16760.87 54 310.39
PRECOND 268.89 1 268.89 .87 .356
POSTCOND 2308.34 2 1154.17 3.72 .031
PRECOND BY POSTCOND 1164.48 2 582.24 1.88 .163
Table J.8 ANOVA table for accuracy scores during retention.
Source of Variation SS DF MS F Sig of F
WITHIN CELLS 6229.73 108 57.68
BLOCKS 607.68 2 303.84 5.27 .007
PRECOND BY BLOCKS 68.54 2 34.27 .59 .554
POSTCOND BY BLOCKS 10.19 4 2.55 .04 .996PRECOND BY POSTCOND 155.19 4 38.80 .67 .612
BY BLOCKS
197
Table J.9 ANOVA table for accuracy scores during transfer.Source of Variation SS DF MS F Sig of FWITHIN CELLS 14422.27 54 267.08PRECOND 160.56 1 160.56 .60 .442POSTCOND 610.63 2 305.32 1.14 .326PRECOND BY POSTCOND 508.34 2 254.17 .95 .392
Table J.10 ANOVA table for accuracy scores during transfer.
Source of Variation SS DF MS F Sig of F
WITHIN CELLS 3835.93 108 35.52
BLOCKS 81.10 2 40.55 1.14 .323
PRECOND BY BLOCKS 310.48 2 155.24 4.37 .015POSTCOND BY BLOCKS 572.27 4 143.07 4.03 .004PRECOND BY POSTCOND 248.22 4 62.06 1.75 .145
BY BLOCKS
Table J.ll ANOVA table for movement patterns during acquisition.
Source of Variation SS DF MS F Sig of F
WITHIN CELLS 497.94 54 9.22
PRECOND 2.95 1 2.95 .32 .574
POSTCOND 147.40 2 73.70 7.99 .001
PRECOND BY POSTCOND 16.93 2 8.46 .92 .406
Table J.12 ANOVA table for movement patterns during acquisition.
Source of Variation SS DF MS F Sig of F
WITHIN CELLS 147.83 162 .91
DAYS 43.58 3 14.53 15.92 .000
PRECOND BY DAYS .75 3 .25 .27 .844
POSTCOND BY DAYS 2.24 6 .37 .41 .872
PRECOND BY POSTCOND .71 6 .12 .13 .993
BY DAYS
Table J.13 ANOVA table for movement patterns during acquisition.
Source of Variation SS DF MS F Sig of F
WITHIN CELLS 30.57 216 .14
BLOCKS 15.81 4 3.95 27.92 .000
PRECOND BY BLOCKS .58 4 .14 1.02 .397
POSTCOND BY BLOCKS .45 8 .06 .39 .923
PRECOND BY POSTCOND 1.27 8 .16 1.13 .347
BY BLOCKS
Table J.14 ANOVA table for movement patterns during acquisition.
Source of Variation SS DF MS F Sig of F
WITHIN CELLS 89.74 648 .14
DAYS BY BLOCKS 5.51 12 .46 3.32 .000
PRECOND BY DAYS BY B 1.02 12 .08 .61 .833
LOCKS
POSTCOND BY DAYS BY 3.59 24 .15 1.08 .359BLOCKS
PRECOND BY POSTCOND 3.46 24 .14 1.04 .410BY DAYS BY BLOCKS
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Table J.15 ANOVA table for movement patterns during retention.
Source of Variation SS DF MS F Sig of FWITHIN CELLS 104.07 54 1.93PRECOND .23 1 .23 .12 .728
POSTCOND 19.75 2 9.88 5.12 .009
PRECOND BY POSTCOND .69 2 .34 .18 .837
Table J .16 ANOVA table for movement patterns during retention.
Source of Variation SS DF MS F Sig of F
WITHIN CELLS 4.30 108 .04
BLOCKS .10 2 .05 1.29 .279
PRECOND BY BLOCKS .14 2 .07 1.71 .186
POSTCOND BY BLOCKS .23 4 .06 1.45 .223
PRECOND BY POSTCOND .23 4 .06 1.45 .223
BY BLOCKS
Table J.17 ANOVA table for movement patterns during transfer
Source of Variation SS DF MS F Sig of F
WITHIN CELLS 109.03 54 2.02
PRECOND .05 1 .05 .02 .876
POSTCOND 18.53 2 9.26 4.59 .014
PRECOND BY POSTCOND 4.61 2 2.30 .1.14 .327
Table J.18 ANOVA table for movement patterns during transfer.
Source of Variation SS DF MS F Sig of F
WITHIN CELLS 5.67 108 .05
BLOCKS .03 2 .02 .32 .729
PRECOND 3Y BLOCKS . 40 2 .20 3.81 .025
POSTCOND BY BLOCKS . 21 4 .07 1.27 .286
PRECOND BY POSTCOND .47 4 .12 2.22 .071
BY BLOCKS
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. 6 5 0 3 6
. 0 1 7 9
- - - - - - - - - - - - - - - - - - - - - - - - - -  V a r i a b l e s  n o t  i n  t h e  E q u a t i o n
V a r i a b l e  B e t a  I n  P a r t i a l  M i n  T o l e r
S i g  T
. 3 5 8 6
. 3 0 2 2
S i g  T
D E C L K N K 2  . 1 3 3 4 0 8  . 0 5 4 7 4 8  . 3 0 4 7 4 5  2 . 4 3 7  . 0 1 7 9  V X S R E C G 2  . 2 1 4 6 6 8  . 2 1 8 0 6 7  . 9 3 6 0 8 5  1 . 6 8 7  . 0 9 7 1
( C o n s t a n t )  4 . 8 8 2 1 8 5  . 4 4 9 2 9 7  1 0 . 8 6 6  . 0 0 0 0  F R 5  . 1 0 2 6 1 0  . 0 7 6 7 2 3  . 5 0 7 1 6 2  . 5 8 1  . 5 6 3 6
- E n d  B l o c k  N u m b e r  1  P I N  — . 0 5 0  L i m i t s  r e a c h e d .
vO
V O
Table J.20 Correlation matrices for Experiment 2.
-  -  C o r r e l a t i o n C o e f f i c i e n t s -  -
B 1 1 B 1 3 M B 1 1 M B 1 3 F R 3 D E C L K N W l V T S R E C G 1
B U B 1 3 1 . 0 0 0 0 . 3 6 8 9 * * . 1 3 6 6 . 1 6 0 8 . 1 0 0 7
M B 1 1 M B 1 3 . 3 6 8 9 * * 1 . 0 0 0 0 . 2 9 1 9 * . 3 4 1 2 * * . 2 1 5 4
F R 3 . 1 3 6 6 . 2 9 1 9 * 1 . 0 0 0 0 . 6 6 4 3 * * . 3 1 6 2 *
D E C L K N W l . 1 6 0 8 . 3 4 1 2 * * . 6 6 4 3 * * 1 . 0 0 0 0 . 3 1 2 9 *
V I S K E C G 1 . 1 0 0 7 . 2 1 5 4 . 3 1 6 2 * . 3 1 2 9 * 1 . 0 0 0 0
*  -  S i g n i f . L E  . 0 5 * *  -  S i g n i f . , L E  . 0 1 ( 2 - t a i l e d )
-  -  C o r r e l a t i o n C o e f f i c i e n t s  -  -
B 2 1 B 2 3 M B 2 1 M B 2 3 F R 5 D E C L K N W 2 V X S R E C G 2
B 2 1 B 2 3 1 . 0 0 0 0 . 2 9 1 6 * . 0 3 2 8 . 1 6 9 6 . 1 9 8 7
M B 2 1 M B 2 3 . 2 9 1 6 * 1 . 0 0 0 0 . 2 6 6 0 * . 3 0 4 7 * . 2 7 8 0 *
F R 5 . 0 3 2 8 . 2 6 6 0 * 1 . 0 0 0 0 . 7 0 2 0 * * . 1 1 1 0
D E C L K N W 2 . 1 6 9 6 . 3 0 4 7 * . 7 0 2 0 * * 1 . 0 0 0 0 . 2 5 2 8
V I S R E C G 2 . 1 9 8 7 . 2 7 8 0 * . 1 1 1 0 . 2 5 2 8 1 . 0 0 0 0
*  -  S i g n i f . L E  . 0 5 * *  -  S i g n i f . . L E  . 0 1 ( 2 - t a i l e d )
-  -  C o r r e l a t i o n C o e f f i c i e n t s -  -
i - l i B 1 3 J . - 1 B 2 3 M B l l K E i j M B 2 1 M 6 2 3  I r : < 3 c R 5
B 1 1 B 1 3 1 . 0 0 0 0 . 5 0 9 1 * * . 3 6 8 9 * * . 3 9 1 9 * * . 1 3 6 6 . 1 4 0 2
B 2 1 B 2 3 . 5 0 9 1 * * 1 . 0 0 0 0 . 3 2 7 6 * . 2 9 1 6 * . 0 5 7 1 . 0 3 2 8
K B 1 1 M B 1 3 . 3 6 8 9 * * . 3 2 7 6 * 1 . 0 0 0 0 . 7 9 8 7 * * . 2 9 1 9 * . 2 6 9 1 *
M B 2 1 M B 2 3 . 3 9 1 9 * * . 2 9 1 6 * . 7 9 8 7 * * 1 . 0 0 0 0 . 2 3 4 7 . 2 6 6 0 *
F R 3 . 1 3 6 6 . 0 5 7 1 . 2 9 1 9 * . 2 3 4 7  1 , . 0 0 0 0 . 9 1 3 3 * *
F R 5 . 1 4 0 2 . 0 3 2 8 . 2 6 9 1 * . 2 6 6 0 * . 9 1 3 3 * * 1 . 0 0 0 0
D E C L K N W l . 1 6 0 8 . 2 2 7 8 . 3 4 1 2 * * . 2 3 6 5 . 6 6 4 3 * * . 7 0 8 4 * *
D E C L K N W 2 . 1 7 9 0 . 1 6 9 6 . 3 7 4 1 * * . 3 0 4 7 * . 7 1 2 8 * * . 7 0 2 0 * *
V I S R E C G 1 . 1 0 0 7 . 0 4 0 6 . 2 1 5 4 . 1 9 2 7 . 3 1 6 2 * . 3 0 0 6 *
V X S R E C G 2 . 2 5 4 6 * . 1 9 8 7 . 1 9 5 1 . 2 7 8 0 * . 1 1 4 6 . 1 1 1 0
*  -  S i g n i f . L E  . 0 5 * *  -  S i g n i f . . L E  . 0 1 ( 2 - t a i l e d )
T a b l e  J . 2 1  W i t h i n - g r o u p  c o r r e l a t i o n s  f o r  E x p e r i m e n t  2 .
G R O U T :  1 . 0 0
-  -  C o r r e l a t i o n  C o e f f i c i e n t s  -  -
B 1 1 B 1 3 S 2 1 B 2 3 M B 1 1 M B 1 3 M S 2 1 M B 2 3 F R 3 F R 5
B 1 1 B 1 3 1 . 0 0 0 0 . 3 3 5 8 . 1 9 0 7 . 3 6 0 3 . 4 7 6 9 . 3 6 9 7
B 2 1 B 2 3 . 3 3 5 8 1 . 0 0 0 0 . 1 4 3 0 . 3 6 5 9 . 5 3 5 0 . 5 5 9 8
M B 1 1 M B 1 3 . 1 9 0 7 . 1 4 3 0 1 . 0 0 0 0 . 7 2 2 7 * . 0 7 5 3 - . 0 3 3 6
M B 2 1 M B 2 3 . 3 6 0 3 . 3 6 5 9 . 7 2 2 7 * 1 . 0 0 0 0 . 4 7 0 4 . 4 5 3 4
F R 3 . 4 7 6 9 . 5 3 5 0 . 0 7 5 3 . 4 7 0 4 1 . 0 0 0 0 . 9 5 9 6 * *
F R 5 . 3 6 9 7 . 5 5 9 8 - . 0 3 3 6 . 4 5 3 4 . 9 5 9 6 * * 1 . 0 0 0 0
D E C L K N W l - . 0 5 7 0 . 0 4 0 2 . 2 5 9 5 . 4 1 3 6 - . 1 2 3 0 - . 1 3 6 1
D E C L K N W 2 . 1 0 1 1 . 3 9 3 4 . 0 7 1 4 . 4 5 2 8 . 4 8 8 3 . 5 6 8 4
V T S R E C G l . 4 8 8 7 . 5 8 8 4 . 0 1 7 7 . 6 5 8 8 * . 6 6 5 6 * . 6 9 3 6 *
V I S R E C G 2 . 3 8 8 4 . 5 8 0 7 - . 3 1 6 5 . 2 1 0 3 . 4 9 2 6 . 4 7 6 2
*  -  S i g n i f . L E  . 0 5 * *  -  S i g n i f . L E  . 0 1 ( 2 - t a i l e d )
DECLKNWl D E C L K N W 2 V X S R E C G 1 V X S R E C G 2
. 1 6 0 8
. 2 2 7 8
. 3 4 1 2 * *
. 2 3 6 5
. 6 6 4 3 * *
. 7 0 8 4 * *
1 .0 0 0 0
. 8 2 2 4 * *
. 3 1 2 9 *
. 1 1 1 9
. 1 7 9 0
. 1 6 9 6
. 3 7 4 1 * *
. 3 0 4 7 *
. 7 1 2 8 * *
. 7 0 2 0 * *
. 8 2 2 4 * *
1 .0 0 0 0
. 3 5 1 1 * *
. 2 5 2 8
. 1 0 0 7
. 0 4 0 6
. 2 1 5 4
. 1 9 2 7
. 3 1 6 2 *
. 3 0 0 6 *
. 3 1 2 9 *
. 3 5 1 1 * *
1 . 0 0 0 0
. 4 8 5 5 * *
. 2 5 4 6 *
. 1 9 8 7
. 1 9 5 1
. 2 7 8 0 *
. 1 1 4 6
.1110
. 1 1 1 9
. 2 5 2 8
. 4 8 5 5 * *
1 .0 0 0 0
D E C L K N W l
- . 0 5 7 0
. 0 4 0 2
. 2 5 9 5
. 4 1 3 6
- . 1 2 3 0
- . 1 3 6 11.0000
. 3 4 6 4
. 3 1 0 2
. 1 6 3 8
D E C L K N W 2
.1011
. 3 9 3 4
. 0 7 1 4
. 4 5 2 8
. 4 8 8 3
. 5 6 8 4
. 3 4 6 41.0000
. 5 3 7 7
. 3 7 5 0
V X S R E C G 1
. 4 8 8 7
. 5 8 8 4
. 0 1 7 7
. 6 5 8 8 *
. 6 6 5 6 *
. 6 9 3 6 *
. 3 1 0 2
. 5 3 7 7
1.0000
. 8 1 8 6 * *
V X S B E C G 2
. 3 8 8 4
. 5 8 0 7
- . 3 1 6 5
. 2 1 0 3
. 4 9 2 6
. 4 7 6 2
. 1 6 3 8
. 3 7 5 0
. 8 1 8 6 * *
1 .0 0 0 0 200
GROUP: 2.00
-  -  C o r r e l a t i o n  C o e f f i c i e n t s
B 1 1 B 1 3 B 2 1 B 2 3 M B 1 1 M B 1 3 M B 2 1 M B 2 3 F R 3
B 1 1 B 1 3 1 . 0 0 0 0 . 8 2 0 1 * * . 6 0 5 5 . 7 7 6 2 * * . 1 7 7 7
B 2 1 B 2 3 . 8 2 0 1 * * 1 . 0 0 0 0 . 5 0 8 9 . 7 7 4 9 * * - . 1 0 5 0
1 - X B 1 1 M B 1 3 . 6 0 5 5 . 5 0 8 9 1 . 0 0 0 0 . 8 2 6 0 * * . 6 9 6 8 *
M B 2 1 M B 2 3 . 7 7 6 2 * * . 7 7 4 9 * * . 8 2 6 0 * * 1 . 0 0 0 0 . 2 8 9 8
F R 3 . 1 7 7 7 - . 1 0 5 0 . 6 9 6 8 * . 2 8 9 8 1 . 0 0 0 0
F R 5 . 1 1 4 1 - . 1 3 7 5 . 6 1 0 4 . 2 1 5 8 . 9 6 2 8 * *
D E C L K N W l - . 0 8 2 2 - . 1 2 2 7 . 3 7 6 2 . 0 4 4 9 . 6 1 4 4
D E C L K N W 2 . 2 3 7 0 . 2 5 0 6 . 5 6 7 8 . 3 3 6 0 . 5 9 3 3
V I S R E C G 1 . 1 5 1 2 - . 0 5 3 1 . 3 0 2 9 . 1 5 4 5 . 2 7 0 5
V X S R E C S 2 . 4 5 3 5 . 5 6 0 3 . 5 7 9 3 . 5 2 2 0 . 3 9 8 7
*  -  S i g n i f . L E  . 0 5 * *  -  S i g n i f . . L E  . 0 1 ( 2 - t a i l e d )
G R O U P :  3 . 0 0
-  -  C o r r e l a t i o n  C o e f f i c i e n t s
B 1 1 B 1 3 B 2 1 B 2 3 M B 1 1 M B 1 3 M B 2 1 M B 2 3 F R 3
B 1 1 B 1 3 1 . 0 0 0 0 - . 0 0 8 6 . 4 9 7 9 . 4 2 5 6 . 8 3 2 2 * *
B 2 1 B 2 3 - . 0 0 8 6 1 . 0 0 0 0 . 3 4 7 5 . 4 1 4 2 . 2 3 5 8
M B 1 1 M D 1 3 . 4 9 7 9 . 3 4 7 5 1 . 0 0 0 0 . 9 2 8 1 * * . 3 9 3 8
: £ 3 2 1 H 5 2 3 . 4 2 5 6 . 4 1 1 2 . 9 2 8 1 * * 1 . 0 0 0 0 . 3 1 9 9
F R 3 . 8 3 2 2 * * . 2 3 5 8 . 3 9 3 8 . 3 1 9 9 1 . 0 0 0 0
F R 5 . 8 0 1 5 * * . 2 9 7 0 . 2 6 7 5 . 2 8 2 2 . 9 1 3 6 * *
D E C L K N W l . 3 9 9 1 . 6 7 0 3 * . 3 6 9 8 . 2 9 2 4 . 4 8 5 9
D E C L K N W 2 . 4 6 5 1 . 2 6 1 6 . 4 0 6 6 . 3 1 9 1 . 5 9 6 9
V T S R E C G 1 . 2 8 9 7 - . 1 2 2 3 - . 1 5 4 3 - . 2 2 1 4 . 2 6 8 3
V I S R E C G 2 . 3 6 4 0 - . 3 3 3 4 . 2 0 5 9 . 1 8 9 7 . 3 4 9 2
*  -  S i g n i f . L E  . 0 5 * *  -  S i g n i f . . L E  . 0 1 ( 2 - t a i l e d )
G R O U P :  4 . 0 0
-  -  C o r r e l a t i o n  C o e f f i c i e n t s  -  -
B 1 1 B 1 3 B 2 1 B 2 3 K B 1 1 M B 1 3 M B 2 1 M B 2 3 F R 3
B 1 1 B 1 3 1 . 0 0 0 0 . 6 9 5 5 * . 3 4 8 3 . 0 2 4 1 - . 2 1 2 1
B 2 1 B 2 3 . 6 9 5 5 * 1 . 0 0 0 0 . 3 3 7 6 - . 0 2 9 6 . 1 5 2 1
M B 1 1 M B 1 3 . 3 4 8 3 . 3 3 7 6 1 . 0 0 0 0 . 7 1 8 7 * . 3 5 1 2
M B 2 1 M B 2 3 . 0 2 4 1 - . 0 2 9 6 . 7 1 8 7 * 1 . 0 0 0 0 . 3 0 0 7
F R 3 - . 2 1 2 1 . 1 5 2 1 . 3 5 1 2 . 3 0 0 7 1 . 0 0 0 0
F R 5 - . 2 9 4 3 - . 3 0 2 6 . 0 2 9 3 . 2 2 7 3 . 7 1 7 9 *
D E C L K N W l . 6 7 4 0 * . 6 2 5 2 . 4 0 8 8 . 0 1 5 7 . 2 9 8 1
D E C L K N W 2 . 2 6 3 1 . 2 5 6 3 . 4 3 7 6 . 4 0 0 5 . 2 7 4 3
V I S R E C G 1 . 0 2 6 9 - . 0 5 0 5 . 7 6 8 4 * * . 4 7 7 2 . 3 8 4 7
V T S R E C G 2 . 0 8 5 8 - . 0 5 5 5 . 5 8 5 2 . 6 3 6 0 * . 2 9 9 5
*  -  S i g n i f . L E  . 0 5 * *  -  S i g n i f . . L E  . 0 1 ( 2 - t a i l e d )
F R 5 D E C L K N W l D E C L K N W 2 V X S R E C G 1 V I S R E C G 2
. 1 1 4 1 - . 0 8 2 2 . 2 3 7 0 . 1 5 1 2 . 4 5 3 5
- . 1 3 7 5 - . 1 2 2 7 . 2 5 0 6 - . 0 5 3 1 . 5 6 0 3
. 6 1 0 4 . 3 7 6 2 . 5 6 7 8 . 3 0 2 9 . 5 7 9 3
. 2 1 5 8 . 0 4 4 9 . 3 3 6 0 . 1 5 4 5 . 5 2 2 0
. 9 6 2 8 * * . 6 1 4 4 . 5 9 3 3 . 2 7 0 5 . 3 9 8 7
1 . 0 0 0 0 . 7 3 0 3 * . 7 0 1 9 * . 3 5 9 2 . 3 9 8 7
. 7 3 0 3 * 1 . 0 0 0 0 . 8 7 9 9 * * . 6 5 0 0 * . 5 5 9 7
. 7 0 1 9 * . 8 7 9 9 * * 1 . 0 0 0 0 . 6 3 0 2 . 7 9 6 4 * *
. 3 5 9 2 . 6 5 0 0 * . 6 3 0 2 1 . 0 0 0 0 . 4 0 0 5
. 3 9 8 7 . 5 5 9 7 . 7 9 6 4 * * . 4 0 0 5 1 . 0 0 0 0
F R 5 D E C L K N W l D E C 1 K N W 2 V X S R E C G 1 V I S R E C G 2
. 8 0 1 5 * * . 3 9 9 1 . 4 6 5 1 . 2 8 9 7 . 3 6 4 0
. 2 9 7 0 . 6 7 0 3 * . 2 6 1 6 - . 1 2 2 3 - . 3 3 3 4
. 2 6 7 5 . 3 6 9 8 . 4 0 6 6 - . 1 5 4 3 . 2 0 5 9
. 2 8 2 2 . 2 9 2 4 . 3 1 9 1 - . 2 2 1 4 . 1 8 9 7
. 9 1 3 6 * * . 4 8 5 9 . 5 9 6 9 . 2 6 8 3 . 3 4 9 2
. 0 0 0 0 . 6 0 7 5 . 5 7 4 1 . 4 6 8 3 . 3 4 6 0
. 6 0 7 5 1 . 0 0 0 0 . 7 1 8 9 * . 5 0 5 7 . 1 5 4 6
. 5 7 4 1 . 7 1 8 9 * 1 . 0 0 0 0 . 5 1 8 8 . 7 2 5 2 *
. 4 6 8 3 . 5 0 5 7 . 5 1 8 8 1 . 0 0 0 0 . 5 6 6 4
. 3 4 6 0 . 1 5 4 6 . 7 2 5 2 * . 5 6 6 4 1 . 0 0 0 0
F R 5 D E C L K N W l D E C L K N W 2 V X S R E C G 1 V I S R E C G 2
- . 2 9 4 3 . 6 7 4 0 * . 2 6 3 1 . 0 2 6 9 . 0 8 5 8
- . 3 0 2 6 . 6 2 5 2 . 2 5 6 3 - . 0 5 0 5 - . 0 5 5 5
. 0 2 9 3 . 4 0 8 8 . 4 3 7 6 . 7 6 8 4 * * . 5 8 5 2
. 2 2 7 3 . 0 1 5 7 . 4 0 0 5 . 4 7 7 2 . 6 3 6 0 *
. 7 1 7 9 * . 2 9 8 1 . 2 7 4 3 . 3 8 4 7 . 2 9 9 5
1 . 0 0 0 0 . 0 4 7 7 - . 1 0 2 4 . 2 1 5 5 . 4 1 8 3
. 0 4 7 7 1 . 0 0 0 0 . 6 4 9 5 * . 2 2 9 0 . 2 3 8 0
- . 1 0 2 4 . 6 4 9 5 * 1 . 0 0 0 0 . 1 7 6 2 . 1 5 0 6
. 2 1 5 5 . 2 2 9 0 . 1 7 6 2 1 . 0 0 0 0 . 7 3 2 4 *
. 4 1 8 3 . 2 3 8 0 . 1 5 0 6 . 7 3 2 4 * 1 . 0 0 0 0
GROUP: 5.00
n i l B 1 3  D 2 1 B 2 3
B 1 1 B 1 3 1 . 0 0 0 0 . 4 4 2 2
B 2 1 B 2 3 . 4 4 2 2 1 . 0 0 0 0
M 3 1 1 M 3 1 3 . 3 4 8 3 . 0 6 2 4
M B 2 1 M B 2 3 . 3 7 7 9 - . 1 7 1 4
F R 3 . 0 6 9 9 . 1 7 6 2
F R 5 . 0 3 5 6 . 3 8 1 4
D E C L K N W l . 0 5 7 0 . 6 8 4 1 *
D E C L K N W 2 . 6 3 1 5 . 5 6 0 9
V I S R E C G 1 - . 1 7 5 0 - . 2 1 7 4
V I S R E C G 2 - . 0 6 7 6 - . 2 3 7 9
*  -  S i g n i f . L E  . 0 5 * *  -  S i g :
C o r r e l a t i o n  C o e f f i c i e n t s  -  -
M B 1 1 M B 1 3 M B 2 1 M B 2 3 F R 3
. 3 4 8 3 . 3 7 7 9 . 0 6 9 9
. 0 6 2 4 - . 1 7 1 4 . 1 7 6 2
1 . 0 0 0 0 . 7 1 7 8 * . 1 8 4 7
. 7 1 7 8 * 1 . 0 0 0 0 . 3 4 8 2
. 1 8 4 7 . 3 4 8 2 1 . 0 0 0 0
. 2 1 9 3 . 2 8 5 5 . 9 2 6 3 * *
. 2 9 3 4 - . 0 4 2 4 . 5 5 2 6
. 1 6 8 6 . 1 6 7 2 - . 0 3 6 9
. 1 5 8 0 . 3 1 9 9 . 0 8 0 6
- . 4 4 5 6 . 0 5 1 0 . 4 3 1 7
L E  . 0 1 ( 2 - t a i l e d )
G R O U P :  6 . 0 0
B 1 1 B 1 3  B 2 1 B 2 3
B 1 1 B 1 3 1 . 0 0 0 0 . 8 0 9 8 '
B 2 1 B 2 3 . 8 0 9 8 * * 1 . 0 0 0 0
M B 1 1 M B 1 3 - . 2 7 7 6 - . 2 0 6 0
: : c 2 1 m e 2 3 . 2 6 5 3 . 2 2 4 3
F R 3 . 0 3 7 6 . 1 2 8 9
F R 5 . 1 1 0 0 . 0 6 2 4
D E C L K N W l . 0 4 1 2 . 3 3 5 5
D E C L K N W 2 - . 0 6 2 1 . 2 6 2 7
V I S R E C G 1 - . 3 6 3 7 - . 0 0 7 9
V I S R E C G 2 . 1 8 8 5 . 5 2 0 0
*  -  S i g n i f . L E  . 0 5 * *  -  S i t
C o r r e l a t i o n  C o e f f i c i e n t s  -  -
M B 1 1 M B 1 3  M B 2 1 M B 2 3  F R 3
- . 2 7 7 6 . 2 6 5 3 . 0 3 7 6
- . 2 0 6 0 . 2 2 4 3 . 1 2 8 9
1 . 0 0 0 0 . 3 9 6 3 . 0 7 0 3
. 3 9 6 3 1 . 0 0 0 0 - . 1 1 1 5
. 0 7 8 3 - . 1 1 1 5 1 . 0 0 0 0
. 3 6 5 6 . 5 3 6 5 . 6 9 6 0 *
. 0 3 5 2 . 5 4 9 8 . 4 6 3 1
. 0 6 3 5 . 3 8 0 0 . 6 3 1 7
. 1 5 6 2 - . 1 9 1 7 . 1 1 1 9
- . 1 2 0 3 . 1 2 2 9 . 1 1 7 3
L E  . 0 1 ( 2 - t a i l e d )
F R 5
. 0 3 5 6
. 3 8 1 4
. 2 1 9 3
. 2 8 5 5
. 9 2 6 3 * *
1.0000
. 7 2 9 1 *
- . 0 5 7 6
. 2 1 6 0
. 2 5 3 1
F R 5
.1100
. 0 6 2 4
. 3 6 5 6
. 5 3 6 5
. 6 9 6 0 *1.0000
. 6 8 9 7 *
. 6 5 7 4 *
- . 1 3 4 6
. 1 4 7 8
D E C L K N W l D E C L K N W 2 V T S R E C G 1 V I S R E C G 2
. 0 5 7 0 . 6 3 1 5
. 6 8 4 1 * . 5 6 0 9
. 2 9 3 4 . 1 6 8 6
- . 0 4 2 4 . 1 6 7 2
. 5 5 2 6 - . 0 3 6 9
. 7 2 9 1 * - . 0 5 7 6
1 . 0 0 0 0 . 2 3 4 3
. 2 3 4 3 1 . 0 0 0 0
- . 1 4 6 3 - . 6 2 4 7
- . 3 8 1 0 - . 2 4 4 0
- . 1 7 5 0 - . 0 6 7 6
- . 2 1 7 4 - . 2 3 7 9
. 1 5 8 0 - . 4 4 6 6
. 3 1 9 9 . 0 5 1 0
. 0 8 0 6 . 4 3 1 7
. 2 1 6 0 . 2 5 3 1
- . 1 4 6 3 - . 3 8 1 0
- . 6 2 4 7 - . 2 4 4 0
1 . 0 0 0 0 . 1 5 2 4
. 1 5 2 4 1 . 0 0 0 0
D E C L K N W l  D E C L K N W 2
. 0 4 1 2 - . 0 6 2 1
. 3 3 5 5 . 2 6 2 7
. 0 3 5 2 . 0 6 3 5
. 5 4 9 8 . 3 8 0 0
. 4 6 3 1 . 6 3 1 7
. 6 8 9 7 * . 6 5 7 4 *
1 . 0 0 0 0 . 9 1 8 9 * *
. 9 1 8 9 * * 1 . 0 0 0 0
. 1 2 7 7 . 2 8 2 5
. 4 6 2 8 . 4 5 1 5
V I S R E C G 1 V 1 S B E C G 2
- . 3 6 3 7 . 1 8 8 5
- . 0 0 7 9 . 5 2 0 0
. 1 5 6 2 - . 1 2 0 3
- . 1 9 1 7 . 1 2 2 9
. 1 1 1 9 . 1 1 7 3
- . 1 3 4 6 . 1 4 7 8
. 1 2 7 7 . 4 6 2 8
. 2 8 2 5 . 4 5 1 5
1 . 0 0 0 0 . 4 8 0 0
. 4 8 0 0 1 . 0 0 0 0
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